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INTRODUCTION 
What we call the beginning is often the end. 
And to make an end is to make a beginning. 
The end is where we start from (25, p. 24). 
In the past, America's educational system has been hailed as one of, 
if not the, greatest educational systems of the world. In recent months, 
American citizens have experienced a rude awakening in terms of where 
America's education stands in comparison with educational systems in 
other countries. Unfortunately, Americans can no longer boast of being 
number one in the world in education. The perception that America's 
students are superior and better educated is slowly becoming a myth. 
Recent reports (8, 51) indicate that American school systems are no 
longer producing inventors but imitators. Rather than having our 
Inventions imitated by foreign countries, America has now moved to a 
position of adopting or imitating technologies produced in European and 
Asian countries, especially Japan. As an example, Americans are forced 
to buy Japanese video cassette recorders because we lack the capacity to 
produce such items (8). Our inability to produce these items is the 
result of a breakdown in technical training which evolves from developed 
thinking skills. 
Japan's improvements in technology are the result of hard work and 
thorough preparation at the collegiate and secondary school levels. This 
does not mean that American students are not bright or diligent. The 
training most of them receive at the secondary level inhibits critical 
thinking. 
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Education in America, at the secondary level, has been on the wane 
for years. Schools are presently experiencing the peak of this decline 
as we observe students performing poorly on standardized tests. Although 
these examinations tend to be biased and fail to accurately measure 
students' ability, they can be used to determine weaknesses in the 
secondary curricula. 
In addition, poor performance on standardized tests and the lack of 
quality teachers entering the profession is evidence of the decline of 
quality education in America's schools. Because teaching is not an 
attractive field of employment, the best minds tend to choose occupations 
that pay more respectable salaries. As a result, the quality of 
education has diminished because the schools have been forced to employ 
persons who tend to think of teaching as just another job rather than a 
profession which requires efficiency and proficient occupational skills. 
Not only do these teachers lack capability, but they fail to inspire 
students to learn. 
The lack of aspiration and inspiration in America's schools has 
crippled the learning process. Consequently, students are not inspired 
to think. Instead of requiring hard work and rigorous standards that 
induce critical thinking, America's teachers have traditionally 
emphasized memorization and regurgitation of information. This practice 
has not only failed students, but it has failed teachers who so 
desperately need to acquire critical and analytical skills so that 
students can be persuaded and encouraged to think and analyze 
information. 
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European and Asian countries have been successful In Inspiring 
students at the secondary level. Much of this Inspiration has resulted 
from problem-solving teaching. Japanese students take pride In 
developing techniques and Inventions that are useful In a fast-growing 
technological society. In order to compete with Japanese technology as 
well as that of European and other Asian countries, American teachers 
must induce critical and analytical thinking skills at the secondary 
level. 
The need for these skills becomes more apparent as studies about 
American education reveal students' poor aptitudes toward learning. 
Recently released studies (51) revealed that students in the United 
States are not being properly educated to make the transition from the 
secondary level of education to college academics. The reports revealed 
that students possess weak mathematical, writing, and scientific skills. 
This is due in part to the lack of interest American students generally 
show in obtaining skills that would enable them to be analytical and 
critical thinkers. Conversely, these students chose to memorize rather 
than examine. In order to correct this problem, American teachers must 
become more concerned about students and their future in America. 
Critics of the American educational system claim that students' 
inability to grasp critical and analytical concepts is the fault of its 
leaders. Often teachers are not prepared to Induce these skills because 
they lack them. In order to improve the quality of education in the 
United States, teachers need to first become involved with critical 
thinking and, consequently, teach their students to think critically. 
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Both teachers and students must work diligently in order to upgrade the 
educational curriculum. 
Improvement in America's educational system must be the goal of 
teachers, students, and administrators if critical thinking is to become 
a primary objective of the educational curriculum. According to James J. 
McTighe (40), an explicit focus on thinking as an educational goal has 
received varying degrees of national attention. In 1957, Sputnik 
launched a call to upgrade education. As a result, emphasis in the 1960s 
was placed on classroom material that stressed concept development, 
reasoning, and problem solving. Discovery and inquiry teaching methods 
were encouraged. It is ironic, however, that 25 years later, critical 
thinking has been a well-discussed concept rather than an instituted one. 
In the past, critical thinking has not been successfully 
incorporated into the curriculum because programs have lacked a balanced 
approach between basic skills development and emphasis on teaching 
skills. In a balanced approach, educational curricula, basic skills 
development, and thinking skill development are not compatible. One 
prospers at the expense of another. Thinking is fundamental to the 
acquisition of knowledge, concepts, and skills required in all school 
subjects. A balanced approach does not only emphasize skill and 
knowledge, but the capability for thoughtful application. 
In teaching critical thinking, schools must carefully consider both 
what to teach and how to teach it. The kind of skills expected of 
graduates in business, industry, or government must be considered before 
designing a curriculum. This is necessary because whatever career is 
5 
pursued, one's thinking skills critically affect the learners after 
graduation. Other skills that support people's decision-making 
performance, such as creative thinking, analytical thinking, and 
dialectical reasoning also deserve to be taught, but critical thinking 
should be the focal point of what students learn. 
In order to establish and understand thinking in our schools, 
Rebecca van der Bogert in "Epilogue: It's Our Move" (7) argued that we, 
as individuals and as systems, have to ask ourselves the following 
questions: 
1. What do we mean by thinking? 
2. Do we have the right conditions for thinking in our schools? 
3. How might a new program work with what we already have in the 
system? 
4. Have we just created another way of indoctrinating our students? 
5. Are we fragmenting the teaching of thinking skills (as we've 
fragmented teaching into subject areas), removing skills from 
the contexts in which they are useful? 
6. Why are we interested in teaching thinking? 
If these questions were adequately researched and answered, teachers 
would develop a positive attitude about critical thinking in their 
students and would institute it within their program as an exciting 
approach to learning. 
Educators may have to undergo a "paradigm shift" (52) when searching 
for indicators of improved thinking abilities in students. Tests, long 
reading samples, word problems, diagrams, pictures, and puzzles can be 
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used to determine whether students have acquired critical thinking or 
problem solving skills. While searching for evidence of these acquired 
skills, the Instructor must remember that while behavior Is overt, 
thinking Is covert. Educators must avoid making Inferences about 
students' Inner mental processes based on their performance of observable 
behaviors and language usage. Thinking, on the other hand. Is not 
demonstrated by how many answers students know; rather. It Is depicted by 
their behavior when they do not know (52). If American school systems 
are to become more competitive with other international education 
systems, it must be encouraged to teach critical thinking. 
The purpose of this study was to determine perceived Importance of 
teaching critical thinking in vocational agriculture students in the 
United States. The specific objectives of this study were to: 
1. Determine the importance of emphasizing critical thinking skills 
in vocational agriculture students. 
2. Identify teaching methods that encourage students to think 
critically, objectively, and analytically. 
3. Identify techniques used in evaluating students in vocational 
agriculture programs. 
4. Determine the relationship between descriptive information about 
the respondents and the emphasis being placed on critical skills 
development in vocational agriculture students. 
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REVIEW OF LITERATURE 
It is good to rub and polish our brain against that 
of others (44, p. 179). 
Critical thinking is becoming more important as scholars and 
researchers become more involved in its use in effectiveness and 
usefulness in education. While researchers are probing the field of 
critical thinking to examine its scope and meaning, educators are slowly 
inserting this skill into the curriculum in order to determine whether 
critical thinking really improves students' ability to solve problems. 
In order for critical thinking to become the dominant skill that students 
possess, educators must make it a priority in their teaching and program 
planning. Critical thinking can no longer be taught by a few teachers. 
It must be taught by all instructors. Teaching critical thinking skills 
is essential due to the fact that education is the most serious 
responsibility that a society must accept if that society plans to be a 
leader among world powers in the future. A society is not only 
responsible for determining the kinds of values or beliefs future 
generations should estol, it must also decide what skills are needed by 
future generations to carry on those values or beliefs. 
In examining the state of education in the United States, scholars 
have found that critical thinking is a neglected component because many 
instructors do not know what it means or entails. They have failed to 
emphasize this skill within the classroom. 
Rollins (45), using the Cornell Critical Thinking Test to measure 
the level of critical thinking of Iowa secondary vocational agriculture 
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students, concluded that (45, p. 87): 
Given the basic tests of agricultural education, its problem-
solving approach to instructions, and the evidence provided in 
this investigation, we can conclude that agriculture students 
in Iowa are developing critical thinking skills but at 
surprisingly low levels of development. 
Secondary agriculture students in Iowa had lower and more 
diverse level of critical thinking than did high school 
students in comparison groups. 
In order to clarify the problem surrounding critical thinking, 
leading experts have offered definitions and guidelines of critical 
thinking. Barry U. Beyer (6) defined critical thinking in various ways: 
careful and exact evaluation and judgment; subjecting a topic to severe 
criticism; thoughtful consideration about issues of great import, issues 
that imply considerable risk or danger; range of very specific analytical 
or evaluative skills such as identifying bias in a statement, judging the 
logic of an argument, or evaluating the accuracy of a given factual 
claim. It logically follows that if students' activities include areas 
such as categorizing, problem solving, analyzing, generalizing, decision 
making, and evaluating, it becomes a critical thinking activity. 
Robert Ennis (18, 19), another leading expert, defined critical 
thinking as rationally deciding what to do or believe'. Ennis further 
defined critical thinking in terms of dispositions and abilities. In 
terms of disposition, critical thinking skills help students seek a clear 
statement of the thesis or question, seek reasons, to be well-informed, 
use credible sources and mention them, take into account the total situa­
tion, remain relevant to the main point, keep in mind the original or 
basic concern, look for alternatives, be open-minded, take a position 
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when the evidence and reasons are sufficient to do so, seek as much 
precision as the subjects permit, deal in an orderly manner with the 
complex whole and be sensitive to the feelings, levels of knowledge, and 
degree of sophistication of others. On the other hand, abilities include 
focusing on a question, analyzing arguments, asking and answering ques­
tions and clarification and challenge, judging the credibility of a 
source, deducing and judging deductions, inducing and judging inductions, 
making and judging values judgment, defining terms and judging defini­
tions, identifying assumptions, deciding on an action and interacting 
with others. 
In addition to offering suggestions on critical thinking, Ennis (20, 
21) found fault with the idea that thinking is subject-specific and must 
be taught within academic disciplines. He argues that there are general 
principles of thinking that bridge disciplines and gives several examples 
of principles that appear to apply to all areas of activity. He 
suggested practices that can increase the transfer of these skills. They 
included using many different examples; being receptive to students' 
questions; asking student to clarify their statements, focus their 
thoughts, and supply reasons for their ideas; and helping students be 
aware of and think about their thinking process. 
David N. Perkins (cited in 30) also offered some valuable insight 
into critical thinking. He suggested key errors about the nature of 
thinking. First, he suggested that solutions or problems do not come by 
waiting for inspiration—thinking is an active process, and successful 
problem solving requires actively working on a problem. Second, he 
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believed that perhaps too much emphasis has been placed on problem 
solving. Time must first be invested in problem finding; searching for 
problems of interest rather than automatically working toward the 
technical solution of a problem posed. Perkins suggested a variety of 
activities that he saw as integral to active problem solving. He 
critiqued creative thinking courses that emphasize fluency-making lists 
of new ideas without subjecting the ideas to a sense of standards. He 
maintained that "there is no such thing as creating in general," and felt 
that courses that attempt to teach general skills of creativity may not 
be useful. 
Perkins believed that thinking skills transfer easily across 
disciplines or tasks. He postulated two kinds of transfer which he 
called "high road" and "low road," and suggested that high road transfer 
required a more conscious effort, while low road occurs more 
automatically. Low road transfer, however, cannot be counted on to 
transfer skills to any great degree, because these skills are not used in 
a variety of areas. Perkins suggested that students practice in many 
areas to expand the possibilities for the application of thinking skills 
(low road transfer). He advised instructing students in the more 
deliberate acquisition of the general principles which underlie critical 
thinking skills (high road transfer). 
Using John Dewey's approach, John Colman (10) defined problem 
solving in terms of critical thinking. His approach consisted of five 
steps which required students to: (a) recognize a problem; (b) define 
the problem; (c) offer many possible solutions; (d) test the hypothesis; 
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and (e) verify the final solution. Other experts in the field of 
critical thinking support Colman (10) and Dewey's (14, 15) beliefs that 
critical thinking is problem solving. 
Even though it appears that critical thinking is not being readily 
taught, Robert J. Swartz (49) believed that critical thinking was used in 
many educational circles as often as computers were three years ago. 
Swartz argued that critical thinking is more than what well-meaning 
educators, who use this term, define it to be. According to this author, 
critical thinking is not esoteric and does not require massive amounts of 
technical expertise to master. He believed that this concept is preva­
lent in both teachers and students. However, students must be taught how 
to think more systematically and pervasively. Swartz (50) emphasized 
that critical thinking can be taught successfully by emerging content 
area teaching to existing curricula. According to Swartz, through 
analogy and guided practice, students in any disciplines as well as any 
grade level could develop and use essential critical thinking concepts. 
Since the world in which we live is changing and becoming 
Increasingly technical, teaching critical thinking concepts to students 
is needed. Students need to be taught how to solve problems in an 
effective and efficient manner. As educators, it should be our aim to 
promote higher-order thinking skills in our students so that they can 
cope dally with complicated problems. 
Edward Glaser (26) argued that critical thinking is mandatory in a 
democratic society such as the one in which we live. Glaser pointed out 
that: 
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For good citizenship in a representative democracy is not just 
a matter of keeping within the law and being a good and a kind 
neighbor. In addition, good citizenship calls for the 
attainment of a working understanding of our social, political, 
and economic arrangements and for the ability to think 
critically about issues concerning which there may be an honest 
difference of opinion (26, p. 5). 
As issues become more complex in society, effective thinking is 
needed at the local, national, and international aspect of government. 
Educators must work to improve the educational system, especially in the 
area of student thinking and problem solving. The National Science Board 
Commission on Pre-College Education in Mathematics, Science, and Tech­
nology in Educating Americans for the 21st century proclaimed (41, p. 6): 
We must return to the basics, but the basics of the 21st 
century are not only reading, writing, and arithmetic. They 
include communication and higher problem-solving skills, and 
scientific and technological literacy—the thinking tools that 
allow us to understand the technological world around us. . . . 
Development of students' capacities for problem-solving and 
critical thinking in all areas of learning is presented as a 
fundamental goal. 
The Association for Supervision and Curriculum Development (3, 16) 
has acknowledged the need for critical thinking. Proponents of this view 
believe further development and emphases are needed in teaching skills of 
problem solving, reasoning, conceptualization, and analysis which are 
among the neglected fundamental skills needed in tomorrow's society. 
In order to improve student proficiency in thinking, it is necessary 
to adopt direct methods in the teaching and learning process. According 
to Beyer, as cited by Glaser (26), our educational Institutions should 
focus more on skills, knowledge, and the attitude aspect of critical 
thinking. Beyer also suggested employing direct, systematic instruction 
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In these skills before, during, and following students' introduction to, 
and use of, these skills in our classroom. 
More importantly, Beyer believed that the teaching and learning 
process should focus continuously and explicitly on the skills that the 
instructor is trying to teach rather than smothering students with 
content. He offered some basic principles which can be adopted by 
teachers. These were outlined in a five-stage framework (6, pp. 41-49): 
1. Where appropriate, teachers should provide students with 
several opportunities to select examples of a specific 
skill by focusing on the products of that skill rather than 
on its nature. This helps develop readiness for more 
specific instructional introduction of the skill. 
2. In a single 30- to 40-minute lesson, teachers should 
introduce, present, and demonstrate the skill components in 
as much step-by-step detail as possible. 
3. Three to six lessons that provide guided, instructive 
practice should then follow, each with explicit reference 
to the skill components as originally introduced and each 
using data and media identical in form and type of content 
to those used when the skill was introduced. 
4. Next, in a new 20- to 30-minute lesson, teachers should 
review and transfer the skill to media or data that differ 
from those used when the skill was introduced. 
5. Finally, teachers should provide students with additional 
opportunities to apply the skill—with appropriate 
corrective feedback—until they can individually initiate 
and employ the skill and evaluate their use of it. 
Currently, critical thinking skills are also being studied in 
conjunction with cognitive skill. Gaining wide acceptance are four 
fundamental and refreshing concepts underlying modern cognitive 
curriculum and instructional practices. They are the Theory of Cognitive 
Modiflability (23), the Theory of Multiple Intelligence (24), the faith 
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that Intelligence Can Be Taught (53), and Sternberg's thesis that 
traditional I.Q. scores have very little to do with success in dealing 
with the problems encountered in daily life (48). These theoretical 
concepts, according to Link as written by Makler (38), equip us with the 
realization that ALL human beings are both retarded in certain problem-
solving skills and gifted in others* They provide us with the faith that 
ALL human beings can continue to develop their intelligent behavior 
throughout the acquisition of critical thinking. Hierarchical thinking, 
when taught prior to or along with the skill of outlining, produces 
better results than if taught without that cognitive prerequisite. When 
reading is taught as a strategy of thinking, students seem to increase 
their comprehension and think more critically (31). 
Even though critical thinking has a long way to go before it is 
taught by every educator, it is pleasing to see that some teachers are 
taking steps in this direction. Not only are educators trying to learn 
more about the skill, they are developing classroom examinations to 
induce critical thinking. Teachers* thinking, decision making, and 
problem-solving are being enhanced because they are viewing the act of 
teaching as a creative, experimental, problem-solving, decision-making 
process rather than as a recipe to follow. Renewed interest is being 
exhibited in developing teaching strategies (31) rather than in training 
for a narrow range of instructional behaviors. Teachers are jointly 
planning lessons, teaching strategies, and curricula. They are opening 
their classroom doors and inviting their colleagues and supervisors to 
observe their instruction to gain feedback about the thinking skills 
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students display and to search for ways of enhancing cognition. 
In advocating the need for critical thinking skills to be taught, 
some experts have analyzed traditional patterns of teaching in order to 
reveal their shortcomings. According to Kneedler (33) and Baron and 
Kallick (5), when we think of gathering evidence of pupil achievement, we 
think of tests—norm referenced, paper and pencil, multiple choice tests. 
Several states (California, Vermont, Pennsylvania, New Jersey, and 
Connecticut) are revising test items to include critical thinking in 
their assessment programs. Wlnocur (55) found that some of our 
traditional assessment techniques are inadequate. One reason is that 
performance on a test is overt. Thinking is a covert process and thus 
not directly observable and measurable in our traditional behavloristlc 
ways. This is true because tests usually seek to determine how many 
answers a student knows. A refocus of assessment practices and how the 
student behaves when the answers are not known needs to take place. This 
strategy would help students realize how they should behave in everyday, 
problem-solving situations. The focus on learning OF objectives should 
be replaced by learning FROM objectives (2). 
The strategy of learning from objectives is Important because 
students are expected to be leaders and Inventors. This is one of the 
reasons why free enterprise, entrepreneurshlp, innovation, problem 
solving, and creativity are important. Industrial leaders are telling 
educators about their needs for the 21st century. The work force of the 
future will need skills in collaborative problem-solving, being alert to 
problems as they arise, handling massive amounts of information, and 
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finding innovative ways to deliver a product more quickly, efficiently, 
and economically. 
It seems that all of the experts in the field of critical thinking 
believe that attitudes or dispositions are important in teaching critical 
thinking skills. The focus has primarily been on the acquisition of 
discrete skills. When attitudes or dispositions are mentioned, modeling 
by the teacher is suggested as a way to help students acquire these by 
assimilation. Encouraging the dispositions as they arise is also a fre­
quent suggestion. Teachers need to be well-versed in critical thinking 
attitudes and dispositions, and need to know how to encourage students to 
develop these before they can begin to integrate critical thinking skills 
into the curriculum and hope for successful transfer (12). 
The ideas of Glaser, Beyer, Ennis, Swartz, Dewey, Colman, and others 
laid the foundation for a transition in education. In fact, their 
efforts have become a p.rt of the education reform movement of the 1980s 
(12). This movement stressed the development of students' thinking 
abilities in preparing them for the information age of the future. 
Arthur L. Costa (12) discussed the emergence of thinking skills 
instruction in the classroom. He noted that many educators have come to 
view thinking skills as the most basic of the basic skills. They are 
skills that facilitate the acquisition of learning. Schools have moved 
away from the concept of intelligence as fixed and invariant. Instead, 
they focus on thinking skills that range across the curriculum and into 
the nonacademic world—encompassing "what human beings do when they 
behave Intelligently." Thinking skills instruction is not viewed as an 
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add-on, but rather as an integral part of all learning—in the physics 
laboratory as well as in driver training. Further, there is a 
recognition that students need time to acquire these new skills. Both 
the learner and the curriculum must be informed by "reflective, rational, 
and reasoned decision-making." 
Today, it is becoming more evident that thinking is for all 
students. Recent research tends to suggest that when thinking skills 
become an integral part of the curriculum and instructional practice, 
test scores in academic areas increase (53, 54). For many years, it was 
believed that thinking skills programs were intended to challenge the 
intellectually gifted. Some educators thought that any child whose l.Q. 
fell below a certain static score was forever doomed to remedial for 
compensatory drill and practice. With proper thinking skills, a student 
can overcome any difficulty that he or she experiences in the classroom. 
This means that educators must take primary responsibility in improving 
areas where students score poorly on examinations. 
James McTighe (40) had much to say about the thinking skills 
movement and classroom activities. While many teachers continue to value 
and utilize these approaches, several recent educational movements have 
emphasized other priorities. The most recent movement, often referred to 
as "back to basics," was prompted by the serious concern that students 
were not mastering the most fundamental skills. Much attention has been 
devoted to correcting this problem, and these intensive efforts are now 
being rewarded by consistently improving student performance in basic 
skills as measured by standardized achievement and competency skills 
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tests. While these tests affirm gains In basic skill development, they 
also point to areas needing attention. Specifically, students are having 
difficulty on those tasks that require the thoughtful application of 
basic skills and factual knowledge. The National Commission on 
Excellence In Education (43) expressed the concern that many 17-year-olds 
do not possess the higher order Intellectual skills we should expect from 
them. Nearly 40 percent cannot draw Inferences from written materials; 
only one-fifth can write a persuasive essay; and only one-third can solve 
a mathematics problem requiring several steps. 
McTlghe also believed that in order to improve students' thinking 
abilities, three distinct approaches must be recognized as effective: 
teaching for thinking, teaching of thinking, and teaching about thinking. 
Teaching for thinking included teaching academic content so as to 
strengthen students' cognitive abilities. Teaching of thinking involved 
teaching particular mental skills as the primary purpose of instruction. 
Teaching about thinking involved helping students be more conscious of 
their own processes (41). 
A number of researchers have described what seems to be a common 
pattern of interaction in many classrooms. The pattern consists of a 
teacher question, followed by a student response, followed by a teacher 
elaboration. The teacher does most of the talking while student 
Involvement Is minimal (27, 28). Teachers Interested in modifying this 
pattern to increase student participation have successfully employed a 
variety of classroom grouping structures. By utilizing cooperative 
problem-solving teams, peer response groups, and "think-palr share" 
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periods, the degree of student participation and interaction can be 
markedly increased. 
Finding the best way to help students think analytically, 
critically, and objectively should be of interest to teachers on all 
levels of learning. One effective way is to utilize the Benjamin Bloom 
Taxonomy of Thinking Skills. Unfortunately, all six levels of the 
taxonomy are not always used in regular classrooms. Normally, teachers 
use the first three levels: knowledge, comprehension, and application. 
Use of the upper levels~analysis, synthesis, and evaluation—is often 
expected only in classes for the gifted. When the taxonomy is used, we 
usually find it with teacher-directed activities, where the teacher asks 
the questions. The assumption is that teachers ask questions and 
students answer them based on memory and rote learning. 
Teachers ask a tremendous number of questions. One study 
reveals that primary school teachers ask 3 1/2 to 6 1/2 
questions per minute! Elementary school teachers average 348 
questions a day . . . yet . . . the typical student asks 
approximately one question per month (46, p. 151). 
To understand this process, one must first understand the definition 
of the levels of Bloom's Taxonomy of thinking skills. Bloom's Taxonomy 
is probably the best known system for classifying educational objectives 
as well as classroom questions. There are six levels of Bloom's Taxonomy 
and questions at each level which require a person responding to use a 
different kind of thought process (taxonomy is another word for 
classification) (46). These levels are as follows: 
KNOWLEDGE; This is the learning and repeating of 
information from memory. Unfortunately, this information is 
often quickly forgotten. 
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label repeat list recall recognize 
who what when where define 
COMPREHENSION: The student must have some knowledge and 
some understanding of subject and be able to restate 
information in their own way. The majority of classroom time 
is spent on this level. 
describe explain identify report compare 
illustrate review contrast compare locate 
APPLICATION; The student must be able to explain and 
apply replies in answering questions or problems. 
solve choose use select schedule 
employ classify operate translate demonstrate 
ANALYSIS; The student is required to think critically, to 
break information into parts, and be able to offer evidence to 
support conclusions. 
detect infer determine question solve 
analyze test conclude criticize diagram 
SYNTHESIS ; Students produce an original product or idea 
of their own; they make predictions to solve problems. 
propose assemble organize develop design 
produce plan predict arrange collect 
EVALUATION: The student judges the value of the 
information collected and offers a solution for the problem. 
decide evaluate judge value 
estimate rate measure assess 
Contrary to popular assumptions, thinking skills have long been 
central to the agricultural education discipline and instruction. The 
agriculture student is constantly faced with a range of choices in the 
marketplace that requires informed decision-making. It is the belief of 
the writer that thinking skills instruction may be absent in areas of 
traditional skills instruction. Agriculture educators have traditionally 
emphasized memorization rather than gathering, analyzing, synthesizing. 
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and assessing information, skills which are not needed in the marketplace 
but are tools in the life-long learning process. 
Agriculture educators must Incorporate critical thinking into their 
curricula. This can be achieved if agriculture instructors: 
1. Ensure that students process information. 
2. Ask broad, open questions. 
3. Wait before calling on students. 
4. Follow up student responses by asking for: clarification, 
elaboration, evidence, thinking process. 
5. Have a clear purpose, plan a sequence of activities to 
accomplish it. 
6. Make students conscious of their own thinking processes. 
7. Model problem solving and other thinking processes. 
8. Have students ask questions of their own. 
If these criteria are met, agricultural education students' abilities are 
certain to improve critically, analytically, and objectively. The 
primary responsibilities of persuading students to become interested in 
critical thinking rests with the instructor. 
Some agriculture educators see problem-solving as the tool to induce 
critical thinking. Crunkilton's philosophy for a teacher of agriculture 
education suggested that (13, p. 12): 
. . .  i t  i s  t h e  r e s p o n s i b i l i t y  o f  a n  a g r i c u l t u r e  t e a c h e r  t o  
guide the learning process of students with a humanistic touch, 
to assure the acquisition of appropriate agricultural knowledge 
which might not otherwise be learned by students, and to 
develop in students the reasoning and problem solving ability 
to transfer knowledge to real life situations beyond the 
school. The aim of this philosophy is to prepare students to 
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help solve problems restricting the advance of agricultural 
knowledge and to accept their responsibility in helping to 
solve problems facing society in general. 
Like Crunkilton, Lancelot (35, 36) saw a need for critical thinking 
to be included in agricultural education* In fact, Lancelot conceded 
that if agricultural education is to compete with other disciplines, 
students must be taught problem-solving techniques which must eventually 
be conducted without the instructors' direction. Because of the 
importance of this skill, Lancelot urged educators to reward students for 
good thinking, to teach students good rules or standards of effective 
thinking and allow them to practice good thinking using the problem-
solving process as outlined by Dewey. According to this author, students 
are truly educated when they are compelled to think. Quality teaching is 
involved if an agricultural program is strong. Where there are weak 
agricultural programs, poor teaching is involved. Good classroom 
instruction facilitates students' intellectual functioning in and out of 
the classroom. 
The use of problem-solving techniques in agricultural education has 
been emphasized by Crunkilton. He believed that the teaching/learning 
process allows the teacher to (13, pp. 14-15): 
a) start the learning process at the level where the students 
are found, 
b) establish a learning environment where students can learn 
from experiences of others and that permits a comparison of 
viewpoints, 
c) encourage students to question others, 
d) involve students in their own education, 
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e) provide positive reinforcement, 
£) provide Immediate reinforcement and feedback, 
g) question students with varying degrees of difficulty to 
clarify points, assess understanding, reaffirm knowledge, 
stimulate student thinking, 
h) observe change or the lack of change in behavior of 
students rather than waiting for traditional quizzes or 
tests, 
1) adjust the teaching to the learning pace of the.class, 
j) transfer what is learned beyond the school, 
k) demonstrate to the students how to solve problems, and 
develop Intellectual autonomy in students, and incorporate 
the rudimentary elements of education into the act of 
teaching. 
Rollins, in a study of 668 Iowa secondary agriculture students to 
determine their levels of critical thinking, recommended that (45, p. 
88): 
a. Test and evaluation materials currently in use should be 
evaluated and, if necessary, redesigned to parallel those 
aspects of critical thinking that are Involved in critical 
thinking instruction. 
b. Instructional materials incorporating critical thinking 
skills should be diffused into the agriculture curriculum. 
c. Pre- and in-service education should be provided to student 
teachers and agriculture instructors to facilitate the 
process of diffusing critical thinking principles into the 
curriculum. 
Agriculture instructors, now and in the future, must learn how to 
integrate the aforementioned strategies in their curricula and 
classrooms. Within the classroom, this would allow students the 
opportunity to process and apply knowledge applicable to today's society. 
Kirts' (32) study revealed that student teachers of vocational 
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agriculture using the problem-solving approach ask more higher level 
questions, more lower level questions, and fewer procedural questions 
than did teachers and student teachers not using the problem-solving 
approach. Quality teaching prepares students to be tomorrow's leaders. 
In Integrating thinking skills Instruction Into Instructional 
content, the Instructor must develop higher-order thinking attitudes In 
students. Implement activities designed to encourage higher-order 
thought, and use exams and homework assignments that require and test 
thinking. Halpern (29) suggested that students should live up to 
societal expectations. If memorization Is encouraged, students will 
continue to perform at mediocre levels, thereby causing our society to be 
less competitive. Therefore, students should be taught to use facts, to 
discriminate between relevant and irrelevant information, and to make 
informed value judgments. To foster improved attitudes about higher-
order thinking, students should be taught to question for facts, learn 
from errors, and monitor their own thinking processes (5). If these 
goals can be achieved, students will learn to think critically and would 
be valued for their intellectual and leadership skills. Developing 
students into qualitative teachers, leaders, and thinkers requires 
agriculture educators to examine themselves and their teaching strategies 
and to adjust their classroom setting and curricula to meet students' 
needs. The advice and suggestions of experts in the area of critical 
thinking can help inspire teachers' ability to teach critical thinking. 
Students, on the other hand, must develop interest and show some 
enthusiasm for learning to think critically. 
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METHOD OF PROCEDURE 
The mere formulation of a problem is often far more essential 
than its solution, which may be merely a matter of mathematical 
or experimental skill. To raise new questions, new possibili­
ties, to regard old problems from a new angle requires creative 
imagination and marks real advances in science (11, p. 115). 
The central purpose of this study was to determine the perceived 
importance of teaching critical thinking as perceived by vocational 
agriculture Instructors in the United States. This chapter describes the 
research methods and procedures used in tMs study. These procedures 
have been divided into the following six sections: (1) Definition of 
Terms; (2) Design of Study; (3) Selection of Sample; (4) Collection of 
Data; (5) Selection of Importance Scale; and (6) Coding and Analysis of 
Data. 
Definition of Terms 
Region—an administrative area, division, or district. 
Critical thinking—"reflective and reasonable thinking that is focused on 
deciding what to believe or do" (18, p. 45). 
Knowledge—the state of acquired information or of being learned. 
Problem—any stimulus, question, or situation for which an explanation is 
not immediately known and requires a decision. 
Technique—a teaching method/style/procedure which a teacher has selected 
to facilitate the teaching/learning process. 
Attitude—refers to an Individual behavior that causes one to respond to 
certain issues, objects, persons, concepts, or situations in a 
particular way. 
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Perception—refers to an individual's observation or awareness of some 
condition, event, or concept. 
Design of Study 
This study employed descriptive research methodologies with the 
intent of determining emphasis on the development of critical thinking in 
vocational agriculture students within vocational agricultural education 
programs at the secondary school level in the United States. 
The decision to use a descriptive study in analyzing this research 
problem was supported by Moore, who stated (42, p. 174): 
. . .  t h e  p u r p o s e  o f  d e s c r i p t i v e  r e s e a r c h  i s  t o  d e t e r m i n e  w h a t  
presently exists with regard to the problem or phenomenon. 
Descriptive research attempts to describe their 
interrelationship in the hope of obtaining useful information, 
often in order to plan subsequent experimental studies. 
Selection of Sample 
The population selected for this study comprised all vocational 
agriculture instructors in the United States as listed in the 1988 
National Directory of Vocational Agriculture Departments (1). A 
proportionate sample size was drawn from each state. A total of 9,090 
teachers qualified for selection in this study. A random number program 
designed for microcomputer (Apple lie) was used to generate 750 
vocational agricultural instructors in the United States for the study 
(450 for sample and 300 for substitutes). Each state was oversampled to 
save time and avoid any delay that would be involved in selecting 
substitutes for nonrespondents after the data collection had begun (9). 
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Collection of Data 
Information provided by Costa (11, 12) and Ennls (21) was useful in 
developing a list of critical thinking skills. This list was divided 
into three sections by the investigators; namely, Part I—Learning 
Activity Items, Part II—Teaching-Process Items, and Part III— 
Achievement Assessment Items. In addition, pertinent demographic data 
were collected from the respondents. This list was reviewed and 
critiqued by graduate students, agricultural education faculty members 
and specialists in educational methodology. Their suggestions were used 
to make additions and deletions from the list of items and value changes 
in those left on the list. After the list was changed, the items were 
put in questionnaire format and mailed to the study participants. 
A cover letter and copies of the questionnaire prepared and co-
signed by the investigator and major professor were mailed to 750 (450 
sample respondents and 300 substitutes) vocational agriculture 
Instructors in the United States (see Appendix A). A proportionate 
sample was selected randomly from each state to Insure appropriate 
distribution of respondents in the study sample. The coded 
questionnaire, cover letter, and a self-addressed stamped envelope were 
mailed to states beginning with the letters A through L on February 28, 
1989 and to the remaining states beginning with the letters M through W 
on March 1, 1989. Respondents were instructed to complete the survey and 
return it in the self-addressed, stamped envelope that was provided. All 
returned questionnaires were complete and used as returned in the study. 
On March 23, 1989, 278 questionnaires had been received. On March 
28 
28, 1989; a follow-up letter and the original questionnaire along with a 
self-addressed, stamped envelope were mailed to yet nonrespondents (see 
Appendix B). Four hundred two instructors had returned the survey on 
April 16, 1989. Appropriate substitutions were made in the original 
proportionate sample based on Chapman's (9) guidelines providing an 89 
percent total response rate. One hundred twenty-five substitutes were 
used in the study sample. 
Selection of Importance Scale 
This study proposed to examine the emphasis on the perceived 
importance of teaching critical thinking in vocational agriculture 
classes in the United States. In order to measure whether critical 
thinking was being taught in the educational system, a scale was 
developed for use by vocational agriculture teachers to examine critical 
thinking activities. A scale ranging from 1 to 99 was selected for use 
in this study. A "1" value indicated "no importance," a scale value of 
"50" indicated "some value," and a scale value of "99" represented 
"utmost importance." 
According to Lemon (37), a larger number of deviations in a scale 
produce a satisfactory distribution of responses, while fewer divisions 
irritated respondents because of a lack of sufficient selection. 
Wolins and Dickinson (56) concluded that an increase in the 
relationship between reliability and the number of scale categories could 
be created by transforming response scale values to normal deviates. 
The desirable effects of these transformations were summarized by 
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Menne when he stated (39, p. 25): 
This transformation weighs highly the response at the ends of 
the scale and gives relatively low weights to those responses 
in the center of the scale. This transformation has the 
further effect of decreasing the correlation between item means 
and variances. It is well known that with short scales, the 
item means and variances are curvilinearly related. This 
transformation results in a substantial relationship between 
these two statistics. 
Because of the conclusions reached by Wolins, Dickinson and Menne, a 
response scale of 1 to 99 was selected for use in this study. Scale 
values were converted to normal deviates with a 1 being converted to 
-2.33, 50 to 0.0 and 99 to 2.33. These converted scores were multiplied 
by 100, and 500 was added to establish values that eliminated decimals 
and negative numbers. A new scale was created by converting scale values 
to normal deviates and multiplying by 100 and adding 500. The new scale 
consisted of a low value of "267" in place of "1", "500" for "50", and 
"733" in place of "99." The descriptors "utmost importance," "somewhat 
important," and "no importance" were attached to 99, 50, and 1 on the 
scale values, respectively. 
Coding and Analysis of Data 
The following step-by-step procedures constituted methods used in 
coding and analyzing of data in the study. 
1. An Identification number was assigned to each respondent by 
state and region to determine the participant of that state. 
Each state was alphabetized and assigned a number and a region 
number. 
2. Each questionnaire was carefully reviewed for missing data by 
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the Investigator. Any questionnaire that had large amounts of 
missing data was returned to the respondent requesting the 
missing data be provided and the questionnaire be returned. 
3. If the respondent overlooked an item and did not provide a 
reason, the mean scale value of SO was assigned for the missing 
data by the investigator. Questionnaires that had five or more 
missing items were returned to the respondents for their 
response to these items. 
4. If the respondent used a value consecutively throughout the 
study, the questionnaire was discarded. 
5. The data were keypunched directly from the questionnaire onto 
AT&T PC 6300 computer. This information was up-loaded to 
Wylbur. Information was verified for accuracy by graduate 
students in the Agricultural Education Department at Iowa State 
University. Specific analysis questions were also directed to 
officials in the Iowa State University Computation Center. 
6. Manipulation of data and analyses were accomplished by using the 
Statistical Package for the Social Sciences (SPSSX) (47). 
7. Descriptive data were analyzed by using means, and standard 
deviations and mean relationships for the importance of specific 
student-learning activities, achievement assessment activities, 
and teaching-process activities. 
8. Factor analysis was used to show the relationship between items 
studied. 
9. Statistical procedures and tests were conducted using the .05 
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alpha level. 
Inferential analyses were performed by using one-way analysis of 
variance and group t-tests for testing of significant 
differences. Hypotheses were tested at the .05 confidence 
level. The Scheffê post-hoc test was used to determine where 
differences existed when a significant difference was found and 
more than two groups were being compared. 
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FINDINGS 
The level of the development of a country Is determined, 
In considerable part, by the level of development of Its 
people's intelligence (41, p. 3). 
The purpose of this research effort was to determine the perceived 
importance of teaching critical thinking in vocational agriculture 
students in the United States. Specific research objectives of the study 
were to: 
(1) Determine the importance of emphasizing critical thinking 
skills in vocational agriculture students. 
(2) Identify teaching methods that encourage students to think 
analytically, objectively, and critically. 
(3) Identify techniques used in evaluating students in vocational 
agriculture programs. 
(4) Determine the relationship between descriptive information 
about the respondents and the emphasis being placed on critical 
skills development in vocational agriculture students. 
The findings of this chapter are presented under the following 
headings: (1) Descriptive Information; (2) Reliability of Instrument 
Items; (3) Importance of Critical Thinking Activities; (4) Factor 
Analysis of Critical Thinking Activities; (5) Descriptive Analysis of 
Critical Thinking Factors; and (6) Major Findings. 
Descriptive Information 
Table 1 displays frequencies and percentages about the 402 voca­
tional agricultural respondents. A proportionate sample of vocational 
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Table 1. Descriptive Information about respondents 
Item Descriptors Frequency Percent 
NVATA Region North Atlantic 41 10.2 
Central 109 27.1 
Western 59 14.7 
Southern 193 48.0 
Total 402 100.0 
Enrollment 1-30 45 11.2 
31-60 144 35.8 
61-90 117 29.1 
91-120 62 15.4 
121 or more 34 8.5 
Total 402 100.0 
Years of teaching 1-5 66 16.4 
6-10 74 18.4 
11-15 119 29.6 
16-20 75 18.7 
21 or more 68 16.9 
Total 402 100.0 
Number of classes 
taught per day 1-3 59 14.9 
4 81 20.1 
5 200 49.8 
6 or more 61 15.2 
Total 402 100.0 
Length of class 1-48 47 11.6 
49 or more 355 87 
Total 402 100.0 
Students' background 1 = Similar 108 26.9 
2 = Different 294 73.1 
Total 402 100.0 
Years of formal education 15-16 years 91 22.6 
17 years 76 18.9 
18 years 143 35.6 
19 or more years 92 22.9 
Total 402 100.0 
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Table 1. (Continued) 
Mean 
Item Descriptors Frequency Percent 
Percent of time budgeted 
for: 
Percent of time devoted 
to: 
Percent of time focused 
on: 
Planning 15.8 
Administration/ 
Supervision 10.1 
Evaluation 10.9 
Teaching 63.9 
Lecturing 41.6 
Demonstrating 11.3 
Supervising hands-on 
activities 18.2 
Solving problems 11.8 
Laboratory activities 20.0 
Student problems 29.3 
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agriculture teacher population was taken from each state. These states 
were then grouped into their NVÂTÂ Region. The data reveal that the 
highest number of respondents were from the Southern Region (48.0%), 
followed by the Central Region (27.1%). The lowest number of respondents 
came from the North Atlantic Region (10.2%) and the Western Region 
(14.7%). 
Most of the respondents indicated that they had a department 
enrollment from 31 to 60 students (35.8%). At least 8.5% of the 
respondents indicated that they had an enrollment of 121 or more 
students. The remaining respondents (29.1%) indicated that their 
departments' enrollments were 61 to 90 students or 91 to 120 students 
(15.4%). 
The largest percentage of respondents indicated that they had from 
11 to 15 years of teaching experience (29.6%), whereas 16.9% indicated 
that they had from 1 to 5 years of teaching experience. Approximately 
18% of the respondents had from 6 to 10 years of teaching experience, and 
18.7% of the respondents had from 16 to 20 years of teaching experience. 
The majority of the respondents taught five agriculture classes per 
day. Approximately 15% of the respondents had taught from 1 to 3 classes 
per day in agriculture. The greatest number of respondents (87.9%) 
indicated that they had 49 or more minutes to teach each class. 
Approximately 73% of the respondents had taught students with different 
backgrounds, whereas 26.9% of the respondents had taught students with 
similar backgrounds. 
The greatest percentage of instructional time budgeted was devoted 
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to teaching (63.9%). Vocational agriculture teachers devoted 10.1% of 
their time to administration/supervision, 10.9% of their time to 
evaluation, and 15.8% of their time to planning. 
Forty-two percent of the teachers devoted the majority of their time 
to lecturing, and only 11.8% of respondents' instructional time was 
devoted to solving problems and demonstrating. 
It was observed that 35.6% of the respondents had 18 years of formal 
education. All of the respondents had at least 15 or 16 years of formal 
education. Some respondents (22.9%) indicated that they had studied 
beyond the master's degree level. 
Reliability of Instrument Items 
Table 2 presents results of the analysis of reliability coefficients 
for student-learning activities, achievement assessment activities, and 
teaching-process activities used for data collection purposes. The 
student-learning activities produced a reliability coefficient of .96, a 
coefficient of .81 for achievement assessment activities, and a 
coefficient of .91 for teaching-process activities, respectively. The 
Table 2. Reliability of instrument items 
Number of experi­
Item N ence items Alpha 
Student-learning activities 402 34 .96 
Achievement assessment activities 402 15 .81 
Teaching-process activities 402 27 .91 
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reliability coefficient of the overall instrument items resulted in an 
overall alpha level of .93. The result of the reliability test revealed 
that each group reacted similarly to the items in the three sections of 
the instrument. These high alpha scores indicated that appropriate 
statistical tests could be made on the data that would be useful in 
achieving the above research objectives. 
Importance of Critical Thinking Activities 
Data presented in Table 3 reveal the means, standard deviations, and 
mean rankings for the importance of specific student-learning activities 
expressed by the participants. The overall mean score for all 
respondents for all activities was 576.64 with a standard deviation of 
36.48. The lowest mean score was observed for the learning activities 
"thinking aloud" (mean = 526.67) and "looking for assumptions" (mean = 
554.24). The highest mean value was observed for the learning activities 
"learning to make decisions" (646.27) and "solving problems" (624.17). 
Thinking aloud (68.26) had the highest standard deviation, whereas 
"recognizing relevant information" (46.36) and "comparing similarities 
and differences" (46.79) were observed to have the lowest standard 
deviations. 
Means, standard deviations, and mean rankings for student 
achievement assessment activities are presented in Table 4. It was 
observed that "guessing at answers" (454.46) and "writing papers to 
observe writing style" (500.90) had the lowest mean among the assessment 
items studied. It was interesting to note that "writing papers to 
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Table 3. Means, standard deviations, and mean rankings for the 
importance of specific student-learning activities 
Mean rank 
Standard among 
Learning activity Mean deviation activity 
means 
N=402 
As part of your teaching strategies, how 
important is it that students: 
Identify central issues or problems 587.60 50.75 8 
Compare similarities and differences 583.24 46.79 11 
Recognize relevant information 598.07 46.36 3 
Express problems clearly and concisely 596.01 51.33 4 
Distinguish among facts, opinions. 
and related judgment 589.36 51.88 7 
Formulate appropriate questions 587.51 48.35 9 
Identify unstated assumptions 559.29 56.04 31 
Predict probable consequences 577.46 53.67 14 
Test conclusions or hypotheses 571.28 54.60 20 
Identify reasonable alternatives 580.67 55.99 12 
Recognize the adequacy of data 570.39 54.12 21 
Solve problems 624.17 59.90 2 
Use analogical ideas 561.48 56.81 29 
Look for assumptions 554.24 52.60 33 
Apply facts and principles 589.96 54.36 6 
Learn to make decisions 646.27 57.18 1 
Interpret factual information 590.95 57.02 5 
Brainstorm to generate ideas from 
other peers 572.01 56.27 19 
Think aloud 526.67 68.26 34 
Collect or organize data 567.03 62.08 25 
Look for missing information in a 
learning activity 559.82 57.62 30 
Go beyond facts 569.78 58.64 22 
Select topics for projects and assignment 584.68 56.05 10 
Look at ideas from other perspectives 578.80 53.23 13 
Determine the strength of an argument 562.77 53.03 27 
Rank alternatives 568.44 54.00 24 
Analyze alternatives 572.49 53.05 17 
Identify obstacles to achieving goals 574.08 55.54 16 
Conclude about hypotheses 561.74 54.33 28 
Determine the accuracy of a statement 563.58 55.27 26 
Detect bias 555.62 60.27 32 
Determine the reliability of a claim 
or source 568.54 57.86 23 
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Table 3. (Continued) 
Learning activity 
Mean rank 
Standard among 
Mean deviation activity 
means 
Distinguish relevant from irrelevant 
information claims or reasons 
Distinguish between verifiable facts 
and value claims 
575.11 55.40 15 
573.17 61.14 18 
Overall mean 576.64 36.48 
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Table 4. Means, standard deviations, and mean rankings for student 
achievement assessment activities 
Mean rank 
Standard among 
Learning activity Mean deviation activity 
means 
N=402 
To what degree do you use the following 
criteria in making your assessment: 
Guessing at answers 454. 46 99. 90 15 
Choose different choices of answers 561. 62 88. 29 9 
Discern between right and wrong statements 591, .17 76. 20 4 
Match terms and concepts 594. 39 72. 19 3 
Complete statements 602. 23 67. 53 2 
Answer short answers essay questions 565. 38 88. 76 8 
Enumerate 517. 33 88. 08 11 
Write papers to observe writing style 500. 90 91. 79 14 
Participate in class discussion 
(lecture, etc.) 586. 20 69. 52 6 
Grade notebooks 558. 28 93. 50 10 
Announce quizzes 587. 76 72. 01 5 
Give unannounced quizzes 508. 84 101. 28 12 
Grade students' homework assignments 568. 31 94. 00 7 
Give oral examinations 507. 18 92. 71 13 
Give written examinations 640. 90 69. 73 1 
Overall mean 556. 47 44. 50 
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observe writing style" had a high standard deviation of 91.79. "Giving 
written examination" had the highest mean score (640.90), followed by 
"completing statements" with a mean score of 602.23. The overall mean 
score in this category was 556.47. "Answering short answers questions" 
(565.38) and "participating in class discussion" (lecture, etc.) (586.20) 
were used "much" in assessing student achievement. 
Participants' responses to items pertaining to activities that were 
useful in the teaching-process activity are summarized in Table 5. Most 
of the 27 items had high mean scores. The overall mean for this section 
was 581.13, with an overall standard deviation of 33.91. The three 
activity items that had the lowest mean score were "students be permitted 
to help in establishing course objectives," "the learning process focus 
only on the type and amount of subject matter students should learn," and 
"students use programmed Instruction." Mean scores for these activities 
were 496.24 and 537.53, respectively. It was interesting to observe high 
mean scores for the activities "teachers being facilitators or guides to 
learning" (613.47) and "learning activities be provided to promote 
creative thinking" (608.37). The lowest standard deviation was observed 
for the activity "learning activities be planned that will allow students 
to discover answers to given problems" (46.81), whereas the highest 
standard deviation was reported for the activity "students be rewarded 
for right answers to questions" (79.22). 
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Table 5. Means, standard deviations, and mean rankings for teaching-
process activities 
Mean rank 
Standard among 
Learning activity Mean deviation activity 
means 
N=402 
When teaching vocational agriculture 
classes, how important is it that: 
Students be permitted to help in 
establishing course objectives 496.24 77 .83 27 
Students apply what they have learned 
in other disciplines to the area of 
agricultural education 592.73 50 .65 11 
The learning process be structured 
so that students can solve everyday 
and complicated problems 601.87 50 .11 6 
An atmosphere be created that is 
conducive for making decisions 605.48 52 .21 4 
Students plan objectives appropriate 
for their current level of 
knowledge and skill 558.24 64 .91 23 
Student attainment of specific facts 
be reinforced 585.45 47 .13 15 
Students be provided with course 
objectives as to what will take place 
during a class period 591.11 63 .45 12 
Outlines be provided containing course 
materials for students' use 578.61 64 .19 19 
Methods of teaching be varied 607.64 59 .72 3 
Students' learning styles be varied 597.67 57 .65 10 
Students work independently from 
each student 576.65 66 .36 20 
Learning activities be planned that will 
allow students to discover answers to 
given problems 589.02 46 .81 13 
The learning process focus only on the 
type and amount of subject matter 
students should learn 537.83 69 .63 25 
Learning activities be planned for the 
development of thinking skills 600.62 50 .93 7 
The teacher be a facilitator or guide 
to learning 613.47 49 .59 1 
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Table 5. (Continued) 
Mean rank 
Standard among 
Learning activity Mean deviation activity 
means 
Students be allowed to question other 
students 576 .90 63 .07 18 
Students be challenged through questioning 599 .71 60 .37 8 
Students be rewarded for right answers 
to questions 587 .01 79 .92 14 
Learning activities be provided to 
promote creative thinking 608 .37 56 .77 2 
Subject matter be arranged conducive 
to a student's Interest 582 .33 58 .79 16 
Set of tasks be built that represent 
a desired range of generalizations 
and transfer 563 .33 61 .53 22 
Students participate in the discussion 
of ideas during lecture 599 .12 59 .07 9 
Students define terms appropriate to 
agricultural education 604 .65 62 .28 5 
Students memorize factual information 576 .09 78 .20 21 
Students use programmed instruction 534 .17 75 .92 26 
Students follow prescribed procedures 
in completing assignments 579 .43 58 .67 17 
Students create models or diagrams 
based on factual information 545 .81 57 .75 24 
Overall Mean 581 .13 33 .91 
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Factor Analysis of Critical Thinking Factors 
As was-pointed out in the Procedure chapter, the investigators 
grouped the critical thinking skills used in the study into three groups 
under one concept--student-learnlng skills, achievement assessment 
skills, and teaching-process skills. It was observed, based on data 
presented in Table 2, that skills grouped within each area were highly 
related and that the Investigators had been successful in grouping the 
data. To test these groupings further and to facilitate further analysis 
of the data, factor anlaysls of the skills within each group was 
performed. Within each group, several factors emerged. Each factor was 
given a name by the investigator and used in the remaining analyses of 
the data. 
Data in Table 6 summarize the results of factor analysis groupings 
for student-learning activities, achievement assessment activities and 
teaching-process activities. Six factors were observed among the 
student-learning activities. They were described as: (1) Determine 
Alternative Choices/Actions; (2) Analytical Thinking; (3) Analyzing 
Arguments; (4) Inductive Thinking; (5) Decision-making; and (6) 
Intuition. High loading factors scores were observed for "distinguishing 
relevant from irrelevant information," "determining the reliability of a 
claim or source," "detecting bias," "distinguishing between verifiable 
facts and value claims," "predicting probable consequences," and "testing 
conclusions or hypotheses." It is of importance to note that the highest 
factor loadings were primarily in Factor One (Determining Alternative 
Choices/Actions). The lowest factor loadings were "looking for 
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Table 6. Factor loadings of groupings of student-learning activities 
Factor grouping Loading 
Factor One—Determine alternative choices/actions 
Distinguish relevant from Irrelevant Information .837 
Determine the reliability of a claim or source «814 
Detect bias .769 
Distinguish between verifiable facts and value claims .764 
Determine the accuracy of a statement .684 
Conclude about hypotheses .664 
Analyze alternatives .654 
Determine the strength of an argument .626 
Factor Two—Analytical Thinking 
Predict probable consequences .722 
Test conclusions or hypotheses .709 
Identify reasonable alternatives .684 
Recognize the adequacy of data .624 
Identify unstated assumptions .565 
• Look for assumptions .499 
Solve problems .496 
Factor Three—Analyzing Arguments 
Formulate appropriate questions .682 
Recognize relevant Information .669 
Identify central Issues or problems .627 
Compare similarities and differences .622 
Express problems clearly and concisely .612 
Factor Four—Inductive thinking 
Collect or organize data .615 
Think aloud .566 
Look for missing information .540 
Go beyond facts .526 
Brainstorm to generate ideas from other peers .506 
Factor Five—Decision making 
Learn to make decisions .637 
Apply facts and principles .572 
Interpret factual information .483 
Factor Six—Intuition 
Select topics for projects and assignments .538 
Look at ideas from other perspectives .524 
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assumptions," "solving problems," and "interpreting factual Information." 
It was surprising to note that Factor Four (Inductive Thinking) and 
Factor Six (Intuition) had relatively low factor loading scores. It was 
expected that these factor loading scores would have been higher. 
"Solving problems" and "learning to make decisions" also had low factor 
loading. Factor loading scores for these activities were .496 and .637, 
respectively. 
The results of factor analysis of teaching-process activities are 
presented in Table 7. The six factors for teaching-process activities 
were described as: (1) Questioning Strategies; (2) Problem Solving; 
(3) Learning Expectations; (4) Memorization; (5) Classroom Involvement; 
and (6) Planning. The highest factor loading score was observed in 
Factor Two (Memorization), whereas the lowest factor loading score was 
observed in Factor Six (Planning). It was noted that 9 out of 21 
loadings were relatively high. Factor scores ranged from a low of .412 
to a high of .808. Items relatively low in loading scores were: 
"students plan objectives appropriate to their current level of knowledge 
and skill" and "students follow prescribed procedures in completing 
assignments." "Students memorize factual information" (.808) had the 
highest factor loading score. 
Presented in Table 8 are the results of factor analysis of achieve­
ment assessment activities. Factor analysis for this group provided 
three factors: (1) Writing/organizing; (2) Types of Examinations; and 
(3) Evaluation. Overall, factor loading scores were rather high except 
In Factor Four (Evaluation). Factor Two (Types of Examinations) had the 
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Table 7. Factor loadings of groupings of teaching-process activities 
Factor grouping Loading 
Factor One—Questlonlng strategies 
Students be rewarded for right answers to questions .757 
Students be challenged through questioning .740 
Students be allowed to question other students .652 
Subject matter be arranged conducive to a student's Interest .617 
Students participate In the discussion of Ideas during lecture .588 
Learning activities be provided to promote creative thinking .586 
Factor Two—Problem solving 
The learning process be structured so that students can 
solve everyday and complicated problems .706 
An atmosphere be created that Is conducive for making decisions .648 
Students apply what they have learned In other disciplines 
to the area of agricultural education .641 
Learning activities be planned for the development of 
thinking skills .577 
Factor Three—Learning Expectations 
Methods of teaching be varied .660 
Students be provided with course objectives as to what will 
take place during a class period .580 
Outlines be provided containing course materials for 
students' use .557 
Students' learning styles be varied .531 
Factor Four—Memorization 
Students memorize factual information .808 
Students define terms appropriate to agricultural education .553 
Factor Five-Classroom Involvement 
The learning process focus only on the type and amount of 
subject matter students should learn .593 
Students work independently from each student .558 
Factor Six—Planning 
Students be permitted to help in establishing course objectives .547 
Students plan objectives appropriate to their current level of 
knowledge and skill .461 
Students follow prescribed procedures in completing assignments .412 
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Table 8. Factor loadings of grouping of achievement assessment 
activities 
Factor grouping Loading 
Factor One—Writing/organizing 
Enumerate >766 
Write papers to observe writing style .684 
Answer short answer essay questions .630 
Participate in class discussion (lecture, etc.) .606 
Factor Two—Types of examinations 
Match terms and concepts .820 
Discern between right and wrong statements .797 
Complete statements .748 
Choose different choices of answers .685 
Factor Three—Evaluation 
Give written examinations .609 
Announce quizzes .591 
Grade notebooks .577 
highest factor score for the items "matching terms and concepts" and 
"discerning between right and wrong statements." It was expected that 
"writing papers to observe writing styles," "answering short answers 
essay question," and "participating in class discussion (lecture, etc.)" 
would have had higher factor loading scores. It was interesting to note 
that all items in Factor One and Factor Two had scores that exceeded 
.600. 
Contained in Table 9 are the reliability scores for student-learning 
activities, achievement assessment activities, and teaching-process 
factors. All factors listed in Table 9 had high alpha scores except in 
two factors under Teaching-Process Activities (Classroom Involvement and 
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Table 9. Reliability of student-learning activities, achievement 
assessment, and teaching-process factors 
Factor Alpha 
Student-learning Activities 
Determining alternative actions .944 
Analytical thinking .918 
Analyzing arguments .833 
Inductive thinking .833 
Decision-making .795 
Intuition .672 
Achievement Assessment Activities 
Writing/organizing .798 
types of examinations .850 
Evaluation .673 
Teaching-process Activities 
Questioning strategies 
Problem solving 
Learning expectations 
Memorization 
Classroom involvement 
Planning 
.887 
.822 
.814 
.663 
.557 
.596 
50 
Planning). Alpha scores for these two factors were .557 and .596. 
The highest alpha score was detected for the factor "determining 
alternative actions" (alpha = .944) and "Analytical Thinking" (alpha 
= .918). Alpha scores were consistent throughout the student-
learning activities, achievement assessment and the teaching-process 
activities. 
Descriptive Analysis of Critical Thinking Factors 
Reported in Table 10 are student-learning activity factor means, 
standard deviations, ranking of means, F-values, and F-probabilities 
compared by student enrollment. Student enrollment was broken down 
into five enrollment groups. These groups were: (1) 1 to 30 students; 
(2) 31 to 60 students; (3) 61 to 90 students; (4) 91 to 120 students; 
and (5) 121 or more students. The overall mean of means score was 
580.28. It was observed that all study participants ranked Factor Five 
(Decision-making) highest among all other factors. It was also noted 
that Factor Two (Analyzing Arguments) ranked second and Factor Two 
(Analytical Thinking) ranked fourth by all participants. 
An analysis of the factors reflected that departments with student 
enrollment of 91 to 120 students had the highest overall mean score 
(588.01). Departments with enrollments of 1 to 30 students had the 
lowest overall mean score (mean = 574.22). 
Two factors (Factor Three—Analyzing Arguments and Factor Two— 
Analytical Thinking) had significant differences among the respondents 
group means beyond the .05 level of significance. Group means that were 
Table 10. Means, standard deviations, ranking of means, F-values, and F-probabilities for student-
learning activity factors by student enrollment 
Number of students _ F-
Factor 1 to 
30 
31 to 
60 
61 to 
90 
91 to 
120 
121 or 
more 
Total r — 
value proba­bility 
N=45 N=144 N=117 N=62 N=34 N=402 
Determining Alternative 
Actions 
(Factor One) 
M^  558.69 
SD° 47.54 
R*^  6 
561.47 
51.19 
5 
574.01 
44.91 
5 
569.36 
41.51 
6 
569.16 
38.43 
3 
566.68 
46.73 
5 
1.580 
2.478^  
.1789 
Analytical Thinking 
(Factor Two) 
567.70 
45.86 
4 
567.82 
49.15 
4 
579.08 
45.42 
4 
582.97 
31.02 
4 
585.00 
29.56 
4 
574.87 
44.22 
4 
.0437 
Analyzing Arguments 
(Factor Three) 
580.15 
40.04 
2 
584.30 
40.54 
2 
593.44 
34.48 
2 
599.69 
30.62 
2 
601.17 
38.53 
2 
590.30 
37.69 
2 
3.698® .0057 
Creative Thinking 
(Factor Four) 
561.68 
53.24 
5 
553.04 
46.02 
6 
557.26 
48.08 
6 
571.58 
41.27 
5 
564.49 
45.65 
6 
559.06 
46.98 
6 
1.090 .1097 
Decision-making 
(Factor Five) 
607.84 
43.41 
1 
603.81 
47.69 
1 
610.83 
52.12 
1 
616.06 
41.97 
1 
614.08 
42.17 
1 
609.06 
47.32 
1 
.9268 .4483 
Intuition 
(Factor Six) 
569.34 
57.65 
3 
580.64 
46.53 
3 
585.07 
48.86 
3 
588.40 
35.11 
3 
579.10 
53.82 
5 
581.74 
47.77 
3 
1.258 .2860 
Mean of means 574.22 575.18 583.28 588.01 585.50 580.28 
M^ = Mean. 
S^D = Standard deviation. 
= Rank of item mean among other item means within group. 
D^uncan's Multiple Range Test reflected significant differences between the 31 to 60 and 61 to 
90 groups and the 31 to 60 and 91 to 120 groups. 
D^uncan's Multiple Range Test reflected significant differences between the 31 to 60 and 91 to 
120 groups, the 31 to 60 and 121 or more groups, the 1 to 30 and 91 to 120 groups, the 1 to 30 and 
121 or more, and the 31 to 60 and 61 to 90 groups. 
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significantly different are footnoted in Table 10. 
Table 11 provides information on achievement assessment factors by 
student enrollment. The overall mean of means score was observed to be 
574.81. Surprisingly enough, all agricultural departments ranked each 
item identical. Departments with student enrollment of 61 to 90 students 
had the highest overall mean of means score. Factor Three (Evaluation) 
was ranked first by all departments, followed by Factor Two (Types of 
Examinations) and Factor One (Writing/organizing). 
Data in Table 12 reveal the teaching-process factors by student 
enrollment. The overall mean score was observed to be 577.673. The 
highest overall mean of means score was observed for departments with 
enrollments of 91 to 120 students (582.65). The lowest overall mean of 
means score existed in departments with 31 to 60 students (566.06). All 
departments considered Factor Two (Problem Solving) as being of "much 
importance." It was noted that departments with 61 to 90 group had the 
highest mean for Factor Four (Memorization). The highest standard 
deviation was for departments with enrollments of 1 to 30 students for 
Factor Five (Classroom Involvement). 
The 31 to 60 group mean was significant at the .05 alpha level fro|Vi 
the 61 to 90 and 1 to 30 group means for Factor Four (Memorization). 
Data in Table 13 reveal student-learning activity factors by years 
of teaching experience. The overall mean of means score was 580.28, with 
the highest mean score for teachers with 16 to 20 years of teaching 
experience. The lowest mean score, was observed for teachers with 6 to 
10 years of teaching experience. It was interesting to note that 
Table 11. Means, standard deviations, ranking of means, F-values, and F-probablllties for achieve­
ment assessment factors by student enrollment 
Number of students „ F-
Factor 1 to 
30 
31 to 
60 
61 to 
90 
91 to 
120 
121 or 
more 
Total r-
value proba­bility 
N=45 N=144 N=117 N=62 N=34 N=402 
Writing/Organizing 
(Factor One) "'b SD° 
RC 
542.56 
61.13 
3 
537.65 
65.05 
3 
548.76 
72.32 
3 
544.83 
69.49 
3 
531.65 
64.53 
3 
542.03 
67.38 
3 
.6713 .6122 
Types of Examinations 
(Factor Two) 
579.58 
65.71 
2 
579.85 
57.55 
2 
599.46 
62.03 
2 
586.31 
64.10 
2 
586.00 
85.16 
2 
587.05 
63.72 
2 
1.741 .1400 
Evaluation 
(Factor Three) 
600.64 
60.90 
1 
588.07 
59.93 
1 
607.07 
56.59 
1 
587.06 
75.26 
1 
594.08 
59.91 
1 
595.36 
61.77 
1 
1.936 .1037 
Mean of means 574.26 568.52 585.10 572.73 570.58 574.81 
M = Mean. 
SD = Standard deviation. 
= Rank of item mean among other item means within group. 
Table 12, Means, standard deviations, ranking of means, F-values, F-probabilities for teaching-
process factors by student enrollment 
Number of students „ F-
Factor 1 to 
30 
31 to 
60 
61 to 
90 
91 to 
120 
121 or 
more 
Total r — 
value proba­bility 
N=45 N=144 N=117 N=62 N=34 N=402 
Questioning Strategies 
(Factor One) 
M^  
SD^  
RC 
591.66 
54.26 
2 
588.18 
47.24 
2 
594.00 
55.96 
4 
598.56 
43.38 
3 
592.61 
47.14 
4 
592.24 
50.70 
2 
.5193 .7216 
Problem Solving 
(Factor Two) 
599.04 
42.87 
1 
593.26 
41.68 
1 
602.43 
42.13 
2 
608.72 
38.64 
1 
607.57 
34.47 
1 
600.17 
41.16 
1 
2.077 .0831 
Learning Expectations 
(Factor Three) 
586.81 
45.82 
3 
584.95 
43.11 
3 
597.16 
45.82 
3 
600.31 
39.46 
2 
596.93 
48.83 
2 
592.09 
44.44 
3 
2.125 .0769 
Memorization 
(Factor Four) 
581.63 
62.46 
4 
579.97 
59.99 
4 
605.70 
60.04 
1 
588.69 
64.54 
4 
596.15 
54.28 
3 
590.37 
61.23 
4 
3.257^  .0120 
Classroom Involvement 
(Factor Five) 
555.78 
67.50 
5 
552.25 
50.45 
5 
562.71 
59.89 
5 
563.40 
62.60 
5 
553.10 
48.36 
5 
557.48 
57.08 
5 
.7727 .5434 
Planning 
(Factor Six) 
533.39 
43.23 
6 
533.75 
47.61 
6 
531.77 
58.52 
6 
536.22 
45.41 
6 
532.79 
47.57 
6 
533.43 
50.06 
6 
.0824 .9878 
Mean of means 574.72 566.06 582.29 582.65 579.86 577.63 
 ^= Mean. 
SD = Standard deviation. 
jR = Rank of item mean among other item means within group. 
Duncan's Multiple Range Test reflected significant differences between the 31 to 60 and 61 to 
90 groups and the 31 to 60 and 1 to 30 groups. 
Table 13. Means, standard deviations, ranking of means, F-values, and F-probabilities for student-
learning activity factors by years of teaching experience 
Years p_ F-
Factor 1 to 
5 
6 to 
10 
11 to 
15 
16 to 
20 
21 or 
more 
Total r — 
value proba­bility 
N=66 N=74 N=119 N=75 N=68 N=402 
Determining Alternative 
Actions 
(Factor One) 
M® 568.66 
SD° 57.22 
RC 5 
556.03 
40.31 
5 
564.44 
41.44 
5 
577.37 
37.64 
5 
568.45 
57.16 
5 
566.68 
46.73 
5 
2.087 .0818 
Analytical Thinking 
(Factor Two) 
573.87 
57.01 
4 
569.74 
35.27 
4 
574.50 
40.04 
4 
579.52 
40.89 
4 
576.96 
49.64 
4 
574.87 
44.22 
4 
.5035 .7332 
Analyzing Argument 
(Factor Three) 
588.20 
46.60 
3 
580.77 
33.39 
2 
590.06 
37.80 
2 
596.64 
33.53 
2 
596.13 
35.16 
2 
590.30 
37.69 
2 
2.200 .0684 
Creative Thinking 
(Factor Four) 
564.20 
60.08 
6 
555.90 
39.50 
6 
553.69 
47.27 
6 
565.18 
38.81 
6 
560.18 
47.70 
6 
559.06 
46.98 
6 
.9978 .4085 
Decision-Making 
(Factor Five) 
616.07 
53.15 
1 
604.98 
39.99 
1 
600.45 
47.91 
1 
613.49 
49.71 
1 
616.89 
43.15 
1 
609.06 
47.32 
1 
2.139 .0753 
Intuition 
(Factor Six) 
593.82 
53.43 
2 
577.13 
36.54 
3 
574.99 
50.39 
3 
589.74 
43.31 
3 
578.02 
50.54 
3 
581.74 
47.77 
3 
2.486^  .0431 
Mean of means 584.14 574.09 576.35 586.99 582.77 580.28 
 ^= Mean. 
SD = Standard deviation. 
jR = Rank of item mean among other item means within group. 
Duncan's Multiple Range Test reflected significant differences between the 1 to 5 and 11 to 
15 year groups. 
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teachers with 21 or more years of teaching experience in Factor Five 
(Decision-making) had the highest mean score (616.89). Factor Five 
(Decision-making), Factor Two (Analytical Thinking) and Factor Four 
(Inductive Thinking) were ranked exactly alike by all respondents. 
Significant differences among the respondents group means when 
grouped by teaching experience were observed for Factor Six (Intuition). 
Means that were significantly different are footnoted in Table 13. 
Table 14 presents findings for achievement assessment factors by 
years of teaching experience. The total overall mean of means score was 
observed to be 574.81. Surprisingly, all departments ranked all factors 
identical. It was observed that the highest overall mean of means score 
was for teachers with 16 to 20 years of teaching experience, whereas the 
lowest overall mean of means was observed for teachers with 1 to 5 years 
of experience. Standard deviations were very consistent across the five 
groups. 
F-values for achievement assessment factors by years of teaching 
experience ranged from .9475 to 1.503. The analysis of variance test 
among all factor means revealed no significant differences. 
Teaching-process factors by years of teaching experience are 
summarized in Table 15. The total overall mean of means score was 
observed to be 577.63. The highest mean of means score was 585.71 
(teachers with 16 to 20 years of teaching experience) and the lowest mean 
(569.69) existed for teachers with 6 to 10 years of teaching experience. 
Factor Five (Classroom Involvement) ranked identical for all groups. It 
was interesting to note that teachers with 11 to 15 years of teaching 
Table 14. Means, standard deviations, rankings of means, F-values, and F-probabilities for 
achievement assessment factors by years of teaching experience 
Years _ F-
Factor 1 to 
5 
6 to 
10 
11 to 
15 
16 to 
20 
21 or 
more 
Total r— 
value proba­bility 
N=66 N=74 N=119 N=75 N=68 N=402 
Writing/Organizing 
(Factor One) 
538.37 
63.26 
3 
542.33 
58.04 
3 
535.43 
76.60 
3 
554.14 
62.58 
3 
543.48 
68.56 
3 
542.03 
67.38 
3 
.9475 .4364 
Types of examinations 
(Factor Two) 
576.22 
67.00 
2 
580.43 
68.14 
2 
595.39 
67.88 
2 
593.98 
62.77 
2 
582.51 
45.34 
2 
587.05 
63.72 
2 
1.503 .2006 
Evaluation 
(Factor Three) 
589.87 
63.18 
1 
593.30 
56.02 
1 
598.33 
60.91 
1 
605.46 
61.52 
1 
586.60 
67.73 
1 
595.36 
61.77 
1 
1.063 .3744 
Mean of means 568.15 572.02 576.38 584.53 570.86 574.81 
M = Mean. 
SD = Standard deviation. 
= Rank of item mean among other item means within group. 
Table 15. Means, standard deviations, ranking of means, F-values, and F-probabilities for 
teaching-process factors by years of teaching experience 
Years 
F-
value 
F-
Factor 1 to 
5 
6 to 
10 
11 to 
15 
16 to 
20 
21 or 
more 
Total proba-
bility 
N=66 N=74 N=119 N=75 N=68 N=402 
Questioning Strategies 
(Factor One) 
M^  
SD^  
R** 
599.55 
58.73 
2 
578.42 
46.35 
4 
589.15 
51.28 
3 
599.33 
46.90 
3 
597.77 
43.46 
3 
592.24 
50.07 
2 
2.494b .0426 
Problem Solving 
(Factor Two) 
603.18 
47.47 
1 
592.95 
38.81 
1 
593.55 
40.43 
2 
611.21 
36.64 
1 
604.53 
40.64 
1 
600.17 
41.16 
1 
3.025® .0177 
Learning Expectations 
(Factor Three) 
589.77 
47.63 
3 
583.77 
41.66 
3 
588.88 
43.53 
4 
598.55 
39.36 
4 
601.90 
49.34 
2 
592.09 
44.44 
3 
2.095 .0807 
Memorization 
(Factor Four) 
580.94 
68.57 
4 
588.23 
64.21 
2 
595.97 
58.57 
1 
602.63 
56.54 
2 
578.50 
57.93 
4 
590.37 
61.23 
4 
2.075 .0833 
Classroom Involvement 
(Factor Five) 
557.53 
66.99 
5 
547.16 
66.67 
5 
564.24 
50.42 
5 
562.95 
50.48 
5 
550.82 
52.32 
5 
557.48 
57.08 
5 
1.431 .2228 
Planning 
(Factor Six) 
533.06 
54.57 
6 
527.01 
46.92 
6 
527.17 
46.21 
6 
539.57 
46.62 
6 
544.96 
57.06 
6 
533.43 
50.06 
6 
1.973 .0977 
Mean of means 580.67 569.59 576.49 585.71 579.75 577.63 
®M = Mean. 
D^uncan's Multiple Range Test reflected significant differences between the 6 to 10 and 21 or 
more year groups, the 6 to 10 and the 16 to 20 year groups, and the 6 to 10 and the 1 to 5 year 
groups. 
M^ = Mean. 
R = Rank of item mean among other item means within group. 
D^uncan's Multiple Range Test reflected significant differences between the 6 to 10 and 16 to 
20 year groups, and the 11 to 16 and 16 to 20 year groups. 
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experience ranked Factor Four (Memorization) highest when compared to the 
other groups. The highest mean (600.17) was in the area of Problem 
Solving (Factor Two). 
Two factors had significant differences among the respondent group 
means. These factors were Factor One (Questioning Strategies) and Factor 
Two (Problem Solving). F-values ranged from 1.431 to 3.025. Group means 
that were significantly different for each factor are footnoted in Table 
15. 
Provided in Tables 16, 17, and 18 are the means, standard 
deviations, ranking of means, t-values, and t-probabilities for student-
learning activity, achievement assessment, and teaching-process factors 
by length of class period. 
Length of class was divided into two groups: (1) 40 to 50 minutes; 
and (2) 51 or more minutes. The overall mean of means score for the 
class period group with 51 or more minutes was higher (580.49) than the 
mean score for class period group of 50 minutes or less minutes (578.73). 
It was interesting to note that Factors Two, Three, Five, and Six were 
ranked exactly alike by the respondents. Factor Five (Decision-making) 
had the highest mean score for both groups. Respondents rated all items 
of "some importance" for both groups. The standard deviation was lower 
for participants in class periods of 40 to 50 minutes. 
Three factors had significant differences between means at the 0.01 
or 0.05 alpha level. These factors were Factor Three (Analyzing 
Arguments), Factor Four (Inductive Thinking), and Factor Five (Decision­
making). T-values ranged from -1.02 to -3.56. 
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Table 16. Means, standard deviations, ranking of means, t-values and 
t-probabilities for student-learning activity factors by 
length of class 
Minutes t-
Factor 40 to 
50 
51 or 
more 
Total t-
value 
proba­
bility 
N=203 N=199 N=402 
Determining Alternative 
Actions 
(Factor One) 
563.24 
41.54 
5 
570.17 
51.36 
5 
566.68 
46.73 
5 
-1.49 0.138 
Analytical Thinking 
(Factor Two) 
572.64 
42.17 
4 
577.15 
46.21 
4 
574.87 
44.22 
4 
-1.02 0.308 
Analyzing Arguments 
(Factor Three) 
585.63 
37.04 
2 
595.06 
37.84 
2 
587.84 
37.69 
2 
-2.53 0.012 
Creative Thinking 
(Factor Four) 
550.92 
46.72 
6 
567.37 
45.88 
6 
559.14 
46.98 
6 
-3.56 0.000 
Decision-making 
(Factor Five) 
604.42 
48.40 
1 
613.80 
45.82 
1 
609.06 
47.32 
1 
-1.99 0.047 
Intuition 
(Factor Six) 
577.79 
45.50 
3 
585.77 
49.76 
3 
581.74 
47.77 
3 
-1.68 0.094 
Mean of means 575.77 584.89 579.89 
M o Mean. 
SD = Standard deviation. 
= Rank of item mean among other item means within group. 
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Table 17. Means, standard deviations, ranking of means, t-values and 
t-probabilities for achievement assessment factors by 
length of class 
Minutes • t 
Factor 40 to 
50 
51 or 
more 
Total t-
value 
proba­
bility 
N=203 N=199 N=402 
Writing/Organizing 
(Factor One) S 
R' 
545.97 
70.43 
3 
538.02 
64.04 
3 
542.03 
67.38 
3 
1.18 0.238 
Types of Examinations 
(Factor Two) 
589.42 
65.07 
2 
584.62 
62.38 
2 
587.05 
63.72 
2 
0.76 0.450 
Evaluation 
(Factor Three) 
599.77 
61.76 
1 
590.86 
61.61 
1 
595.36 
61.77 
1 
1.45 0.148 
Mean of means 578.39 571.17 574.81 
. M = Mean. 
SD = Standard deviation. 
R = Rank of item mean among other item means within group. 
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Table 18. Means, standard deviations, ranking of means, t-values and 
t-probabllitles for teaching-process factors by length of 
class 
Minutes t-
Factor 40 to 
50 
51 or 
more 
Total t-
value 
proba­
bility 
N=203 N=199 N=402 
Questioning Strategies 
(Factor One) S 
R' 
592.35 
52.01 
22 
592.13 
48.14 
4 
592.24 
50.07 
2 
0.05 0.964 
Problem Solving 
(Factor Two) 
597.37 
42.45 
1 
603.03 
39.70 
1 
600.17 
41.16 
1 
-1.38 0.168 
Learning Expectations 
(Factor Three) 
590.17 
43.94 
3 
594.06 
44.97 
3 
592.09 
44.44 
3 
-0.88 0.381 
Memorization 
(Factor Four) 
586.62 
62.99 
4 
594.19 
59.30 
2 
590.37 
61.23 
4 
-1.24 0.216 
Classroom Involvement 
(Factor Five) 
553.75 
56.89 
5 
561.29 
57.17 
5 
557.48 
57.08 
5 
-1.32 0.186 
Planning 
(Factor Six) 
531.03 
46.03 
6 
535.89 
50.48 
6 
533.43 
50.06 
6 
-0.97 0.331 
Mean of means 577.63 
M = Mean. 
SD = Standard deviation. 
R = Rank of item mean among other item means within group. 
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Data presented In Table 17 provide information for achievement 
assessment factors by length of class period. It was interesting to note 
that all items were ranked identical by the respondents. The highest 
overall mean of means score was observed for class period group with 50 
or less minutes. Factor Three (Evaluation) had the highest mean score 
for both groups. 
No factor had a significant difference between the respondent group 
means. T-values ranged from -1.45 to 0.76. Types of Examinations 
(Factor Two) had a negative t-value of -1.33. 
Table 18 presents the teaching-process factor by length of class 
period. The highest overall mean score was observed for the class period 
group of 51 or more minutes. Problem Solving (Factor Two) had the 
highest mean score for the class period group of 40 to 50 minutes. The 
lowest mean score occurred in Factor Six (Planning). Factor Two (Problem 
Solving) for the class period group of 51 or more minutes had an unusual 
low standard deviation of 39.70 and a high standard deviation in Factor 
Five (Classroom Involvement) for the class period group of 40 to 50 
minutes. 
Presented in Table 19 are the means, standard deviations, ranking of 
means, F-values, F-probabilities for student-learning activity factors by 
NVATÀ Region. The six regions were: North Atlantic Region; Central 
Region; Western Region; and Southern Region. The overall mean of means 
was observed to be 580.28. It was observed that all participants ranked 
all items as of "much importance." It was interesting to note that the 
group factor means for Factors One, Three, Four, and Five were 
Table 19. Means, standard deviations, ranking of means, F-values, and F-probabilities for 
student-learning activity factors by NVATA Regions 
NVATA Region F-
Factor North 
Atlantic Central Western Southern 
Total f— 
value proba­bility 
N=41 H=109 N=59 N=192 N=402 
Determining Alternative 
Actions 
(Factor One) 
S 
R^  
552.41 
41.25 
5 
571.63 
39.30 
5 
575.59 
62.30 
5 
564.19 
45.58 
5 
566.67 
46.73 
5 
2.611 
3.350^  
.0511 
Analytical Thinking 
(Factor Two) 
567.93 
41.81 
4 
581.51 
36.14 
3 
585.50 
56.69 
4 
569.35 
43.74 
4 
574.87 
44.22 
4 
.0191 
Analyzing Arguments 
(Factor Three) 
587.94 
37.41 
2 
594.96 
33.02 
2 
597.16 
42.31 
2 
586.07 
38.40 
2 
590.30 
37.69 
2 
2.087 .1014 
Inductive Thinking 
(Factor Four) 
542.40 
44.88 
6 
561.29 
41.38 
6 
572.84 
51.30 
6 
557.13 
48.03 
6 
559.06 
46.98 
6 
3.672® .0124 
Decision-Making 
(Factor Five) 
603.99 
51.84 
1 
614.41 
40.63 
1 
622.40 
48.18 
1 
603.04 
48.72 
1 
609.06 
47.32 
1 
3.28of .0210 
Intuition 
(Factor Six) 
574.56 
56.90 
3 
581.19 
41.34 
4 
588.84 
48.65 
3 
581.41 
48.87 
3 
581.74 
47.77 
3 
.7490 .5234 
Mean of means 571.54 584.16 590.39 576.86 580.28 
M^ = Mean. 
S^D = Standard deviation. 
= Rank of item mean among other item means within group. 
D^uncan's Multiple Range Test revealed significant differences between the Southern and the 
Central and Western regions. 
D^uncan's Multiple Range Test revealed significant differences between the North Atlantic 
and the Central and Western regions and the Western and Southern regions. 
fDuncan's Multiple Range Test revealed significant differences between the Western and 
Southern regions. 
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Identically rated. Factor Five had the highest mean for all regions. 
The Western Region had the highest mean score (590.39), whereas the 
lowest mean score was observed for the North Atlantic Region (571.54). 
The second highest overall mean score was observed for the Central Region 
(584.16), followed by the Southern Region which had a mean score of 
576.86. The highest mean score was observed for Factor Five (Decision­
making) and the lowest for Factor Four (Inductive Thinking). 
Significant differences among group means were observed for Factors 
Two, Four, and Five at the .05 alpha level. F-values ranged from a low 
of .7490 to a high of 3.672. Group means that were significantly 
different for each factor are footnoted in Table 19. 
Table 20 reveals the means, standard deviations, F-values, F-
probabilities for achievement assessment factors by NVÂTA Regions. The 
overall mean of means score was observed to be 574.81. The highest mean 
of means score was observed to be 574.81. The highest mean of means was 
observed for the Western Region (582.08) followed by the Southern Region 
(574.90). Factor Three (Evaluation) had the highest mean score, whereas 
the lowest score was observed for Factor One (Writing/organizing). It 
was expected that Factor One, which was ranked third, would be ranked 
first. The Southern Region was the only region that ranked Factor Two 
(Types of Examinations) first. It is also of importance to note that the 
Western Region had the highest mean score (563.17) and the Southern 
Region had the lowest mean score (531.93) for Factor One 
(Writing/organizing). 
Factor One (Writing/Organizing) and Factor Two (Types of 
Table 20. Means, standard deviations, F-values, and F-probabilities for achievement assessment 
factors by NVATA Region 
NVATA Region 
F-
value 
F-
Factor North 
Atlantic Central Western Southern 
Total proba-
bility 
N=41 N=109 N=59 N=193 N=402 
Wr it ing/Organiz ing 
(Factor One) r 
539.26 
64.77 
3 
549.53 
64.48 
3 
563.17 
72.64 
3 
531.93 
66.34 
3 
542.03 
67.38 
3 
3.941^  .0086 
Types of Examinations 
(Factor Two) 
586.30 
55.63 
2 
570.37 
60.60 
2 
585.89 
70.08 
2 
596.97 
63.46 
1 
587.05 
63.72 
2 
4.156® .0065 
Evaluation 
(Factor Three) 
597.67 
54.94 
1 
592.72 
61.61 
1 
597.18 
70.25 
1 
595.80 
60.89 
2 
595.36 
61.77 
1 
.1050 .9571 
Mean of means 574.41 570.87 582.08 574.90 574.81 
 ^= Mean. 
Duncan's Multiple Range Test revealed significant differences between the Southern and the 
Central and Western regions. 
jSD = Standard deviation. 
R = Rank of item mean among other item means within group. 
D^uncan's Multiple Range Test revealed significant differences between the Central and 
Southern regions. 
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Examinations) had significant F-values at the 0.01 alpha level. F-
values ranged from a low of .1050 to a high of 4.156. Group means 
that were significantly different for each factor are footnoted in 
Table 20. 
Data in Table 21 contain the means, standard deviations, ranking 
of means, F-values, and F-probabilities for teaching-process factors by 
NVATÂ Regions. The overall mean of means score was observed to be 
577.63. The highest mean of mean score was observed for the Western 
Region (580.92) followed by the Central Region (579.52). The lowest 
overall mean of mean score was observed to be from the North Atlantic 
Region (569.04). Factor Two (Problem Solving) had the highest total 
mean. It was interesting to note that the Western Region had relatively 
high mean scores. Factor Five (Classroom Involvement) and Factor Six 
(Planning) were the only factors that were ranked similar for all 
regions. It was surprising to note that the Southern Region was the only 
region that ranked Factor Four (Memorization) first. 
Four factors had significant F-values at the 0.05 or 0.01 alpha 
levels. Group means that were different for each factor are footnoted in 
Table 21. 
Major Findings 
The following statements briefly summarize the major findings 
Important to this investigation. 
1. Vocational agriculture Instructors in the United States believed 
that critical thinking component parts were Important as indicated 
Table 21. Means, standard deviations, ranking of means, F-values, and F-probabilities for 
teaching-process factors by NVATA Region 
NVATA Region _ F-
Factor North 
Atlantic Central Western Southern 
Total r-
value proba­bility 
N=41 N=109 N=59 N=193 N=402 
Questioning Strategies M^  585.28 601.14 602.29 585.62 592.24 3.390^  .0181 
(Factor One) SD*^  48.16 42.61 54.40 52.03 50.07 
Rd 2 2 2 4 2 
Problem Solving 602.26 602.83 606.57 596.27 600.17 1.242 .2941 
(Factor Two) 42.31 37.60 44.36 41.75 41.16 
1 1 1 2 1 
Learning Expectations 582.17 600.58 599.31 587.20 592.09 3.364® .0188 
(Factor Three) 33.96 38.62 52.17 46.06 44.44 
3 3 3 3 4 f 
Memorization 571.63 576.85 594.23 600.80 590.37 5.150 .0017 
(Factor Four) 61.66 57.06 65.74 60.80 61.23 
4 4 4 1 3 
Classroom Involvement 553.15 554.23 553.04 561.60 557.48 .6493 .5838 
(Factor Five) 53.80 57.03 69.96 53.49 57.08 
5 5 5 5 5 
3.060® Planning 519.74 541.47 542.09 529.16 533.43 .0281 
(Factor Six) 48.96 47.42 40.93 53.34 50.06 
6 6 6 6 6 
Mean of means 569.04 579.52 582.92 576.77 577.63 
M^ = Mean. 
D^uncan's Multiple Range Test revealed significant differences between the Southern and the 
Central and Western regions. 
S^D = Standard deviation. 
R = Rank of item mean among other item means within group. 
D^uncan's Multiple Range Test revealed significant differences between the Central and the 
North Atlantic and Southern regions. 
fDuncan's Multiple Range Test revealed significant differences between the North Atlantic 
and Central regions. 
BOuncan's Multiple Range Test revealed significant differences between the North Atlantic 
and the Central and Western regions and the Southern and Central regions. 
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by their overall mean scores and standard deviations (all were of 
"some" importance or more). 
2. Reliability of the instrument items validated that the instrument 
measured what it was expected to measure. 
3. The five most important student learning activities and their means, 
as expressed by respondents, were: (1) learning to make decisions 
(646.27); (2) solving problems (624.17); (3) recognizing relevant 
information (398.07); (4) expressing problems clearly and concisely 
(596.01); and (5) interpreting factual information (590.95). 
4. The five least important student-learning activities and their 
means, as expressed by respondents, were: (1) thinking aloud 
(526.67); (2) looking for assumptions (554.24); (3) detecting bias 
(555.62); (4) identify unstated assumptions (559.29); and (5) to 
look for missing information in a learning activity (559.82). 
5. The four most important achievement assessment activities and their 
means, according to study participants, were; (1) giving written 
examinations (640.90); (2) completing statements (602.23); (3) 
matching terms and concepts (594.39); and (4) discerning between 
right and wrong statements. 
6. The four least important achievement assessments as expressed by 
respondents were: (1) guessing at answers (454.46); (2) writing 
papers to observe writing style (500.90); (3) giving oral 
examinations (507.18); and (4) giving unannounced quizzes 
(508.84). 
7. Teaching-process activities important to participants were: (1) the 
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teacher being a facilitator or guide to learning (613.47); 
(2) learning activities be provided to promote creative thinking 
(608.37); (3) methods of teaching be varied (607.64); (4) an 
atmosphere be created that is conducive for making decisions 
(605.48); and (5) students define terms appropriate to agricultural 
education. 
8. Least important teaching-process activities expressed by respondents 
were: (1) students be permitted to help in establishing course 
objectives (496.24); (2) the learning process focus only on the 
type and amount of subject matter students should learn (537.83); 
(3) students use programmed instruction (534.17); and (4) students 
create models or diagrams based on factual information (545.81). 
9. Results of Tables 4 and 17 suggest that vocational agriculture 
teachers do not evaluate students on "guessing at answers," "writing 
papers to observe writing styles," and "oral examinations." 
10. The Western and Central Regions perceived that stressing teaching 
critical thinking was more important than did the other two regions. 
11. The one-way analysis of variance test conducted on the means for 
student-learning, achievement assessment, and teaching-process 
activities when grouped by descriptive variables revealed 
significant difference among some group means. 
12. Factor analysis of the data was useful in showing the relationship 
between study activities and descriptive factors. 
13. Teachers generally preferred to grade students by written 
examinations (completing statements, matching terms and concepts. 
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and discerning between right and wrong statements). 
Teachers believe that students should not help in establishing 
course objectives. 
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DISCUSSION 
Some people think that it is holding on that makes 
one strong. Sometimes it's letting go (4, p. 32). 
The central purpose of this study was to determine the perceived 
importance of teaching critical thinking in vocational agriculture 
students in the United States. More specifically, this study was 
designed to: (1) determine the importance of emphasizing critical 
thinking skills in vocational agriculture students; (2) identify teaching 
methods that encourage students to think analytically, objectively, and 
critically; (3) Identify techniques used in evaluating students in 
vocational agriculture programs; and (4) determine the relationship 
between descriptive information about the respondents and the emphasis 
being placed on critical skills development in vocational agriculture 
students. 
The overall design of the study proved to be effective in achieving 
the above purposes and objectives. While printing of the questionnaire 
and the phrasing of the sentences on the questionnaires seem to have been 
appropriate, timing, on the other hand, may have been a hindrance. Some 
respondents suggested that they did not have time to complete the 
questionnaire. The questionnaire may have been long to some respondents; 
however, this appeared to be only a minor problem. 
Â sample based upon one vocational agriculture teacher per 
department was used as the respondent group for this investigation. 
There were 9,090 Instructors in the population from which this sample was 
drawn. Of this total, 750 (450 study participants and 300 substitutes) 
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were selected proportionately for this study. In order for the sample to 
be a representative and proportionate sample, 450 respondents were 
needed. Due to a lack of early responses, additional substitution became 
necessary. When the first questionnaires were mailed, 300 of the 750 
were substitutes' questionnaires. A lack of participation resulted in 
the mailing of 300 additional questionnaires to the same respondents. 
Substitution was useful in saving time in the sense that it prohibited 
delay once the data collection had begun. Substituting was a necessary 
technique because most vocational agriculture teachers appear to be late 
in returning questionnaires for research purposes. 
Using Cronbach's procedure for testing reliability, alpha scores for 
student-learning activities (.96), achievement assessment (.81), and 
teaching-process activities (.91) were observed to be high. High alpha 
scores indicated that items on the questionnaire were measuring what they 
were intended to measure. 
As indicated by the alpha scores, one could conclude that the 
vocational agriculture instructors studied emphasized critical thinking 
in their classes. One could come to the same conclusion when analyzing 
the overall mean scores for student-learning (576.64), achievement 
assessment (556.47), and teaching-process (581.13) activities (see Tables 
3, 4, and 5). 
Mindful of this fact, the first objective of this study was to 
determine whether emphasis is being placed on the development of critical 
thinking skills in vocational agriculture students in the nation. As 
shown in the previous discussion, agriculture instructors tend to believe 
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that it is necessary to teach critical thinking. However, some concern 
must be given to ways students are taught to think critically and 
teachers' attitudes toward this skill. Successful teaching of critical 
thinking must include classroom participation, problem-solving 
assignments, group discussions, writing assignments and projects that 
involve creative and rational thinking. Results from this study suggest 
that some agriculture teachers need to modify their strategies in the 
classroom to allow "students to be permitted to help in establishing 
course objectives," "plan objectives appropriate for their current level 
of knowledge and skill," "vary learning styles," and "allow students to 
question other students." These items were ranked considerably lower 
when compared to other items studied. If critical thinking is to be 
improved, educators should try to involve students' ideas in course 
objectives. If students have input about what they want to learn from 
the course or ideas about what the instructor should be teaching, they 
would most likely put forth the effort to learn and would also 
participate in activities that involve decision making. It was important 
to note that "decision making" and "problem solving" were ranked 1 and 2, 
respectively, as the most important factors in student learning 
activities within agriculture classes. 
The most important concept that evolves from teaching activities is 
that teachers and students should be partners in the teaching and 
learning process. Instructors must be eager to teach and students must 
be willing to be taught. Students should not only expect to be taught, 
but show some enthusiasm for learning. The student must be the teacher's 
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priority, while the teacher must be the student's priority* If a 
student-teacher relationship can be developed within the classroom, 
students would be allowed to question other students, be challenged 
through questioning, participate in the discussion of ideas during 
lecture, follow prescribed procedures in completing assignments and work 
independently from other students. 
Furthermore, the teaching of critical thinking would require the 
instructor to "arrange subject matter conducive to students' interests," 
"reward students for right and wrong answers," "prepare learning 
activities for the development of thinking skills," "reinforce student 
attainment of specific facts," "provide students with course objectives," 
so that they would know what to expect during class meetings, "plan 
learning activities that would allow students to discover answers to 
given problems," "outline course materials for course use," and "help 
students to apply what they have learned in other disciplines to the area 
of agricultural education." More importantly, if the teacher and 
instructor develop an effective working and learning relationship, 
students would learn to think critically and would be able to apply the 
learning process to everyday and complicated problems. 
To reinforce the type of relationship that exists between students 
and teachers, John Barell (4) argued that the teacher must create an 
environment for thinking and spend time focusing students' attention on 
the preconditions for thoughtfulness that must exist if students are to 
become independent thinkers. Teachers need to: 
1. Ensure that students know classmates' names. 
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2. Spend sufficient time observing students as they listen and 
respond to their peers. 
3. Clearly delineate their objectives for thinking. 
4. Provide time for students to think in response to complex 
questions. 
5. Model thinking. 
6. Encourage students to pose questions. 
7. Identify excellent thinking when it occurs. 
8. Evaluate for thinking. 
The final objective was to determine the relationship between 
descriptive information about respondents and the emphasis being placed 
on critical skills development in vocational agriculture students. The 
grouping of respondents by NVATA regions revealed significant differences 
between several of the student learning activity factors. All regions 
indicated that Factor Five (Decision-making) was the most important 
factor in the list of student learning activity factors. The Western 
Region had the highest mean for Factor Five (Decision-making), whereas 
the Southern Region had the lowest mean for this factor. Factor Three 
(Analyzing Arguments) was ranked the second most important among other 
regions. The Western Region, however, had the highest mean (597.16), 
while the Southern Region had the lowest mean (580.07). Intuition, the 
power or faculty of attaining direct knowledge or cognition without 
rational thought and inference, ranked third for the North Atlantic, 
Southern and Western Regions and fourth for the Central Region. 
Even though the Southern Region comprised the highest response rate. 
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it appeared that it consistently ranked lower than the other regions. It 
is possible to understand the Southern Region position after viewing the 
scores. Although the Southern Region had more respondents, most of the 
items seemed to rank lower than for other regions. Several possible 
explanations may account for the low scores for the Southern Region. 
These are: (1) lack of resources; (2) weak educational facilities; (3) 
teachers unfamiliar with teaching critical thinking; and (4) a slumping 
economy. The predicament of the Southern Region can be associated more 
with the lack of quality resources than any of the other explanations 
provided. According to Lancelot (36), if an agricultural program is 
strong, good teaching is involved. He suggested that where there are 
weak agricultural programs, poor teaching is involved. It is necessary 
for teachers to teach critical thinking for students' highest 
intellectual functioning in and out of the classroom environment and for 
any situation. 
Student learning activity factors, when compared by enrollment, 
indicated that the majority of respondents emphasized decision-making as 
the most important activity in the learning process. This was evident by 
the high mean scores in each enrollment category. The scores for Factor 
Five (Decision-making) ranged from a low of 603.81 to a high of 616.06 
(see Table 10). Factor mean scores increased as enrollment increased for 
student learning activity factors. It is the writer's contention that 
decision-making ranked the highest because it is a skill that most 
vocational agriculture teachers believe that students should master. 
Another possible explanation could be that instructors believe that 
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critical thinking is a redundant and simplistic process in the sense that 
students should already know how to think and should not be burdened with 
exercises that do not develop their potential. 
One surprising result in the student learning activity by enrollment 
category was the low mean of means score for classes with 1 to 30 
students. One could hypothesize that students in smaller classes do not 
necessarily receive better instruction. Educators have been led to 
believe that students' interaction within small classroom settings would 
be more beneficial to the student. The fact that students seem to learn 
more in larger classrooms could be the result of more group 
participation, competition, individual effort and heterogeneous 
backgrounds. 
An analysis of the achievement assessment factors by enrollment 
revealed that vocational agriculture instructors who had 61 to 90 
students did not rely heavily on written examinations in evaluating 
student achievement. "Writing/organizing" received an alpha loading 
score of .798, while "types of examinations" and "evaluation" received 
.850 and .673 alpha loading scores, respectively. Table 11 revealed that 
evaluation was the most important achievement assessment factor. 
Evaluation was followed by Factor Two (Types of Examinations) and Factor 
Three (Writing/organizing). 
Because Factor One (Writing/organizing) of the achievement 
assessment factors scored lowest, the writer believes that this skill is 
being slowly pushed out of vocational agriculture classrooms. It 
appeared that instructors were opting for an easier type of examination 
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(multiple choice) that can be scored by machine* Multiple choice and 
true/false examinations relieve the Instructor of grading responsibility 
while causing them not to be concerned about students' ability to 
organize and present their thoughts In a written form. A low mean score 
for the "writing/organizing" assessment activity could be the result of 
vocational agriculture educators' attitudes about writing assignments* 
Many agriculture Instructors believe that the agricultural education 
discipline Is not one for teaching writing skills* They believe that 
English Instructors should concentrate In this area* Little attention is 
given to writing performance, while poor writing skills persist. It Is 
the belief of the writer that If an agriculture teacher observes that a 
student has a weakness, they should help the learner correct that 
deficiency. 
In order to reinforce the idea that agricultural educators should be 
concerned with students obtaining adequate writing skills, The National 
Council of Teachers of English (22) stated that thinking skills. Involved 
in the study of all disciplines, are inherent in reading, writing, 
speaking, listening, and observing Involved in the study of English. 
According to the Council, the ability to analyze, classify, compare, 
formulate hypotheses, make Inferences, and draw conclusions is essential 
to the reasoning processes of all adults. More importantly, the capacity 
to solve problems, both rationally and intuitively, is a way to help 
students cope successfully with the experience of learning within the 
school setting and outside. Teachers should know that easily testable 
fact-finding skills will prove increasingly inadequate for life in the 
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modern world. Much more than fact-finding skills—that is, higher-level 
thought processes, useful knowledge, and clear values—are needed for 
students to function effectively (34). 
For the teaching-process activities (Table 9), Factor One 
(Questioning Strategies) had the highest alpha loading score (.887). 
Factor Two (Problem Solving) ranked second with an alpha of .822. The 
greatest disappointment visible in the teaching-process activity was the 
alpha score that Factor Five (Classroom Involvement) received. The alpha 
of .557 for this factor suggests that teachers were not involving 
students in the learning process. Descriptive information about the 
respondents indicates that approximately 41.6% of the teacher 
instructional time is spent on lecturing, whereas only 11.8% is devoted 
to problem solving. These findings support the study of Goodlad (27, 
28), which revealed that an average of 75% of class time was spent on 
instruction. Approximately 70% of this time involved verbal Interactlon-
-wlth teachers "out talking" students by a ratio of three to one. 
Goodlad further noted that less than 1% of this "teacher talk" Invited 
students to engage in anything more than mere recall of information. In 
addition to the Goodlad study, other studies have shown that most 
teachers do not regularly employ methods that encourage and develop 
thinking in their students. 
Data in Table 12 revealed that Factor Four (Memorization) was not an 
important teaching-process activity within the classroom. For each of 
the enrollment categories. Factor Four (Memorization) ranked fourth 
except for the 61 to 90 student enrollments. For this group, it ranked 
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first and for the 120 or more category, it ranked third. Perhaps Factor 
Four (Memorization) was inconsistently ranked because some instructors 
are contemplating teaching students to interpret information, while 
others continue to focus on the regurgitation of information. If 
critical thinking is to become a skill that students should master, 
memorization must be diminished in the methodology used by teachers. 
Problem solving, rational thinking, analyzing, and questioning must be 
moved to the forefront of the learning process. The public school 
curriculum places more emphasis on "knowledge absorption" than on 
assisting students in solving problems. Yet, vocational agriculture 
teachers believe that they are teaching problem solving. 
It is evident that years of teaching experience, to a large extent, 
were important in the ranking of the student learning activities. Most 
of the participants had 11 to 15 years of teaching experience, while 1 to 
5 was the least number of years that some respondents had taught. 
According to Table 13, Factor Five (Decision-making) was the most 
important student learning activity factor, followed by Factor Three 
(Analyzing Arguments), Factor Six (Intuition), Factor Two (Analytical 
Thinking), Factor Five (Determining Alternative Actions) and Factor Four 
(Inductive Thinking). Although Factor Five (Decision-making) received 
the highest rankings, the writer believes that agriculture educators are 
failing to teach students analytical and inductive reasoning skills. 
This is due in part to teachers' preference toward memorization rather 
than analyzing and forming conclusions. Data in Table 13 also suggest 
that students need to be taught how to determine alternative actions. In 
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situations where prescribed procedures are missing, students should be 
able to determine what courses of action to take. This skill would not 
only be useful in classroom settings, but in everyday situations. 
The most hopeful development existing in Table 13 was the high mean 
score that student learning activities for 1 to 5 years of teaching 
experience received. It is possible that teachers with more years of 
teaching experience may be realizing the importance of teaching critical 
thinking. Perhaps the attention that our education system has received 
recently has compelled young educators to adjust teaching methods to the 
needs of the student in modern society. 
It was observed that decision-making and analyzing arguments seemed 
to be primary concerns of teachers who taught larger classes. Factor One 
(Determining Alternative Actions) and Factor Four (Inductive Thinking) 
continued to rank as the least important skills taught within the 
classroom (see Table 16). Little concentration on these skills may be 
the result of conventional teaching strategies. 
Most vocational agriculture instructors agreed on the need for 
critical thinking instruction; however, few have been educated in current 
instructional methods and strategies needed to attain this goal. All but 
one skill studied were considered to be of "some" or "much" importance. 
By aspiring to teach critical thinking skills for long-term goals, 
teachers need to begin to do some critical and rational thinking about 
critical thinking programs. Teaching strategies should be revamped 
across the board to emphasize the development of knowledge, skill, and 
analytical thinking. Emphasis should be placed on interactive and 
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experiential learning activities (45). With this in mind, agricultural 
educators must retreat from traditional and simplistic curricula that do 
not provide an appropriate foundation for higher level critical thinking 
skills. 
Before critical thinking is Instituted as a long-range plan, several 
strategies and recommendations should be adopted to lay the foundation 
for permanent implementation of critical thinking into the curriculum. 
These strategies can be considered as short range goals which include: 
1. Vocational agriculture instructors and curriculum specialists 
should attend and participate in the growing number of critical 
thinking conferences being held throughout the nation. 
2. Vocational agriculture instructors should emphasize critical 
thinking skills in their teaching. 
3. Vocational agriculture instructors should build/improve their 
library on critical thinking literature. 
4. Vocational agriculture instructors should attend workshops, 
seminars and short courses that would help them become better 
educated about critical thinking. 
5. Concentration on problem solving, decision-making, creative 
thinking, and higher-order skills in vocational agriculture 
programs are essential. 
6. Vocational agriculture teachers, though emphasizing the teaching 
of critical thinking as a skill, may revitalize interest in 
students to study agriculture. 
7. Vocational agriculture teachers should incorporate learning 
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activities intended to help students to think about thinking. 
Through this study, a number of research topics have been identified 
for additional study: 
1. A need exists to study students to determine their perceptions 
of critical thinking. 
2. Vocational agriculture programs should be examined to determine 
whether critical thinking is designed into the curriculum. 
3. Teachers should be studied to determine whether their 
educational training included emphasis on developing critical 
thinking In the learner. 
4. Finally, a need exists to determine whether critical thinking is 
taught in disciplines other than agricultural education, and if 
it Is, what Impact it has on students and instruction in 
vocational agriculture classes. 
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SUMMARY 
For wisdom is better than rubies, 
And all the things one may desire cannot be compared 
with her. 
—Proverbs 8:11 (NKJV) 
The main purpose of this study was to determine the perceived 
importance of teaching critical thinking in vocational agriculture 
classes in the United States. The specific objectives identified for 
investigation were to: (1) determine the importance of emphasizing 
critical thinking skills in vocational agriculture students; (2) identify 
teaching methods that encourage students to think analytically, 
objectively, and critically; (3) identify techniques used in evaluating 
students in vocational agriculture programs; and (4) determine the 
relationship between descriptive information about the respondents and 
the emphasis being placed on critical skills development in vocational 
agriculture students. 
The population for this study included 450 vocational agriculture 
teachers listed in the 1986-87 National Directory for Vocational 
Agriculture Teachers. An additional 300 respondents were also selected 
as substitutes. The survey instrument was designed by experts who had 
already done research in the field of critical thinking. Content 
validity of the instrument was established by a panel of experts. The 
instrument was adjusted based on the results of their effort and then 
used to gather the data. The Cronbach standardized item alpha 
reliability coefficients for the three parts of the instrument were: .96 
for student-learning activities, .81 for achievement assessment 
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activities, and >91 for teaching-process activities. 
Participants were asked to rate the importance of the questionnaire 
items using a scale of 1 to 99. A value of 1 indicated "no importance," 
25 Indicated "little importance," 50 indicated "average Importance," 75 
indicated "much importance," and 99 indicated "utmost importance." The 
scale was transformed to normal deviates and used in analyses of the 
data. The number of questionnaires returned from 450 vocational 
agriculture instructors was 402 (89%). 
Data were analyzed using means, standard deviations, one-way 
analysis of variance test, and t-test. Factor analysis of the data was 
useful in showing the relationship between study activities and 
demographic factors. 
Based upon the data collected, participants were grouped according 
to descriptive variables. Although respondents were not asked to 
Indicate the NVÂTA region in which their program was located, this 
information was added to the descriptive data provided through the 
current directory of vocational agriculture programs for teachers in the 
United States. 
It appeared that some vocational agriculture teachers were 
emphasizing critical thinking in their students while others needed to be 
taught critical thinking concepts. Of the 34 student learning activities 
studied, 29 were considered by the respondents as being "Important," 
whereas four items were of "some importance." Learning to make 
decisions, solving problems, recognizing relevant information, expressing 
problems clearly and concisely, and interpreting factual information were 
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the most important factors among the student-learning activities. 
The following skills were observed to be least important among the 
student-learning activities: thinking aloud, looking for assumptions, 
detecting bias, identifying unstated assumptions, and to look for missing 
information in a learning activity* 
The overall mean importance for the student-learning activity items 
was 576.64, with a standard deviation of 36.48. Mean scores ranged from 
a low of 526.67 to a high of 646.27. 
Based upon the 15 items studied in assessment activities, 9 were 
considered to be "important" and 5 were considered to be of "some 
importance" by respondents. Assessment achievement activities that were 
ranked high by respondents were: giving written examinations, completing 
statements, matching terms and concepts, and discerning between right and 
wrong statements. The achievement assessment activities that had the 
lowest mean scores were: guessing at answers, writing papers to observe 
writing styles, giving oral examinations, and giving unannounced quizzes. 
The overall mean for these activities was 556.47. Mean scores ranged 
from 454.46 to 640.90. 
Respondents indicated that 22 teaching-process activities were 
"important," whereas only 5 were of "some importance." The highest means 
among activities in the teaching-process activities were: the teacher 
being a facilitator or guide to learning, learning activities be provided 
to promote creative thinking, methods of teaching be varied, an 
atmosphere be created that is conducive for making decisions, and 
students define terms appropriate to agricultural education. 
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The lowest means among these activities were observed for: students 
be permitted to help in establishing course objectives, the learning 
process focus only on the type and amount of subject matter students 
should learn, students use programmed instruction, and students create 
models or diagrams based on factual information. 
The overall mean score for teaching-process activity were 581.13, 
with a standard deviation of 33.91. Mean scores ranged from a low of 
496.24 to a high of 613.47. 
It was observed that activity factors, when grouped by department 
enrollment, length of class period, and NVATÂ regions, were statistically 
significant beyond the .01 level of significance. 
Approximately 42 percent of the teacher instructional time was spent 
lecturing, whereas only 11.8% was devoted to problem solving. Factor 
mean scores increased as enrollment increased for student learning 
activity items. 
The NVATA regions that ranked highest in critical thinking skills 
concepts were the Western Region, followed by the Central Region. The 
Southern Region and the North Atlantic Region had the lowest mean scores. 
It can be concluded from this study that items used on the 
questionnaire were an effective mean for determining the importance of 
critical thinking concepts in vocational agriculture students in the 
United States. Results from this study as well as previous studies 
suggest that vocational agriculture teachers need to teach students 
critical thinking techniques in order for them to solve everyday and 
complicated problems. If vocational agricultural educators would teach 
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students how to think rationally, then and only then can students 
actively participate in a society that demands good thinkers. 
The principal goal of education is to create men who are 
capable of doing new things, not simply of repeating what other 
generations have done—men who are creative, inventive, and 
discoverers. The second goal of education is to form minds 
which can verify, be critical, and not accept everything they 
are offered (17, pp. 44-50). 
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APPENDIX A. INTRODUCTORY LETTER AND SURVEY INSTRUMENT 
loWd State UmVCrSlflj of science and Technolo Ames, Iowa 50011 
February 25,1989 Department of Agricultural Education 201 Curtiss Hall 
Telephone; 515-294-5872 
Dear Vocational Agriculture Teacher: 
Recently, much has been written and said about "excellence in education." In many cases, 
what has been written has Influenced educators to make changes in their school curricula 
that has adversely affected local vocational agriculture programs. In many of these 
schools, vocational agriculture courses are not considered as important to the excellence 
being spoken of by those promoting changes in local schools. 
As agricultural educators and participants in the comprehensive high school, we believe 
that the idea of excellence in education pertains to agricultural education also. In order to 
establish areas for improvement in our program, we need to take a look at what we are 
doing In our program and identify those areas needing improvement. 
One area of concern is the teaching-learning process. The Agricultural Education 
Department at Iowa State University is collecting data about methods used by vocational 
agriculture teachers throughout the nation to teach and evaluate their students. On the 
following pages are a list of questions we are asking you to respond to, and when completed, 
return it to us in the enclosed envelope. The data you provide wilt be used for research 
purposes and will result in professional publication. Your responses will be kept in strict 
confidence and as soon as the data has been analyzed, both your questionnaire and the 
accumulated data will be destroyed. The number on the first page of the instrument will be 
used to determine those participants who completed and returned the questionnaire. 
Your assistance In completing and returning the questionnaire will be greatly appreciated. 
Should you have any questions, please call us at (515) 294-0901 or (515) 232-3195. 
We appreciate your assistance in this study. Thanks again for your cooperation. 
Sincerely, 
Connie M. Ware 
Graduate Student 
Agricultural Education 
Dr. Alan Kahler 
Professor 
Agricultural Education 
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Code No. 
Critical Thinking in Vocational Agriculture Students: 
Â national Study 
Part I 
Instructions: Below are listed items concerning the teaching/learning 
process. As you read each statement, please respond to each item sharing 
your most accurate perception about the item using the 1 to 99 scale 
described below. 
No Average Utmost 
Importance Importance Importance 
1 10 20 30 40 50 60 70 80 90 99 
1 = No importance 
25 = Little importance 
50 = Average Importance 
75 = Much importance 
99 = Utmost importance 
Example: How important is it that students: 
*. 85 be encouraged to participate in higher-level thinking. 
As a vocational agricultural instructor, it is your responsibility to 
impart agricultural knowledge to your students and teach them how to 
apply and use that knowledge. As a part of your teaching strategy, how 
important is it that students: 
identify central issues or problems. 
compare similarities and differences. 
recognize relevant information. 
formulate appropriate questions. 
express problems clearly and concisely. 
distinguish among facts, opinions, and related judgment. 
identify unstated assumptions. 
_____ predict probable consequences. 
test conclusions or hypotheses. 
identify reasonable alternatives. 
recognize the adequacy of data. 
solve problems. 
use analogical ideas. 
look for assumptions. 
apply facts and principles. 
learn to make decisions. 
interpret factual information. 
99 
brainstorm to generate ideas from other peers* 
think aloud. 
collect or organize data. 
look for missing Information in a learning activity. 
go beyond facts. 
_______ select topics for projects and assignments. 
____^  look at ideas from other perspectives. 
determine the strength of an argument. 
rank alternatives. 
analyze alternatives. 
_______ identify obstacles to achieving goals. 
conclude about hypotheses. 
determine the adequacy of a statement. 
detect bias. 
determine the reliability of a claim or source. 
distinguish relevant from irrelevant information claims or 
reasons. 
distinguish between verifiable facts and value claims. 
Part II. 
Instructions: Below are listed items concerning methods of evaluating 
student performance. For each of the items below, rate each item sharing 
your most accurate perception about the item using the 1 to 99 scale 
described below. 
None Some Very Much 
1 10 20 30 40 50 60 70 80 90 99 
1 = None - to no degree 
25 = Little - to a very little degree 
50 = Some - to some degree 
75 a Much - to a high degree 
99 = Very much - to a very high degree 
Example: To what degree should students: 
*. 75 be regarded as able learners. 
One aspect of your responsibilities as a vocational agriculture teacher 
is that of determining student achievement in your classes. When you 
assess their level of achievement, to what degree do you use the 
following criteria in making your assessment? 
_______ guessing at answers. 
- choose different choices of answers. 
discern between right and wrong statements. 
______ match terms and concepts. 
complete statements. 
100 
answer short answer essay questions« 
enumerate. 
write papers to observe writing style. 
participate in class discussion (lecture, etc.). 
grade notebooks. 
announce quizzes. 
give unannounced quizzes. 
grade students' homework assignments. 
give oral examinations. 
give written examinations. 
Part 111* 
Instructions: The items listed below are statements related to the 
teaching process. As you read each statement, please respond to each 
item sharing your most accurate perception about the item using the 1 to 
99 scale described below. 
No Average Utmost 
Importance Importance Importance 
1 10 20 30 40 50 60 70 80 90 99 
1 » No importance 
25 = Little importance 
50 = Average importance 
75 = Much importance 
99 = Utmost Importance 
Example: How important is it that: 
*. 90 students work alone. 
When teaching vocational agricultural classes, how important is it that: 
students be permitted to help in establishing course objectives. 
students apply what they have learned in other disciplines to 
the area of agricultural education. 
the learning process be structured so that students can solve 
everyday and complicated problems. 
_____ an atmosphere be created that is conducive for making decisions. 
students plan objectives appropriate to their current level of 
knowledge and skill. 
student attainment of specific facts be reinforced. 
students be provided with course objectives as to what will take 
place during a class period. 
outlines be provided containing course materials for students' 
use. 
methods of teaching be varied. 
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students work independently from each student. 
learning activities be planned that will allow students to 
discover answers to given problems. 
the learning process focus only on the type and amount of subject 
matter students should learn. 
learning activities be planned for the development of thinking 
skills 
the teacher be a facilitator or guide to learning. 
_____ students be allowed to question other students. 
_______ students be challenged through questioning. 
students be rewarded for right answers to questions. 
learning activities be provided to promote creative thinking. 
_____ subject matter be arranged conducive to a student's interest. 
_______ sot of tasks be built that represent a desired range of 
generalizations and transfer. 
students participate in the discussion of ideas during lecture. 
students define terms appropriate to agricultural education. 
students memorize factual information. 
_____ students use programmed instructions. 
students follow prescribed procedures in completing assignments. 
students create models or diagrams based on factual information. 
Part IV. 
Instructions: Please complete the following biographical items. 
1. What is the enrollment in your vocational agricultural program? 
students 
2. How long have you been teaching in vocational agriculture? 
years 
3. How many classes do you teach per day in vocational agriculture? 
4. How long is each class period? minutes 
5. How would you describe your students' background? (Please check) 
The students have very similar background. 
The students come from a variety of backgrounds. 
6. What percentage of your time is officially budgeted for: 
% Planning 
% Administration/supervision 
% Evaluation 
% Teaching 
100% Total 
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Within a week, what percentage of time do you devote to: 
% Lecturing 
% Demonstrating 
% Supervising hands-on activities 
% Solving problems 
% Laboratory activities 
100% Total 
What percent of subject matter do you focus on students' problems 
% 
How many years of formal education do you have? (Please circle) 
16 17 18 19 20 21 
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APPENDIX B. FOLLOW-UP LETTER 
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loWd StClte UmVCrSttlj of science and Technolo Ames, Iowa 50011 
March 24, 1989 
Department of Agricultural Education 
201 Curtiss Hall 
Telephone: 515-294-5872 
Dear Vocational Agriculture Teacher: 
We need your help! Approximately three weeks ago we mailed you a 
questionnaire concerning the teaching-learning process used by you 
to teach and evaluate students in your vocational agriculture classes. 
Your response to this questionnaire is needed in order to help us 
identify those areas we need to stress in the teacher education 
program here at Iowa State University, 
We are enclosing another self-addressed stamped envelope and question­
naire for you to complete and return to us. Would you kindly take a 
few minutes out in your busy schedule, complete the questionnaire and 
return it to us within ten (10) days after you receive it. 
Thanks again for your cooperation in completing this questionnaire. 
Sincerely, 
Dr. Alan Kahler Connie M. Ware 
Professor Graduate Student 
Agricultural Education Agricultural Education 
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APPENDIX C. HUMAN SUBJECTS RELEASE 
INFORMATION ON THE USE OF HUMAN SUBJECTS IN RESEARCH 
IOWA STATE UNIVERSITY 
(Please follow the accompanying Instructions for completing this form.) 
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Title of project (please type): Emphasis on develupiuenL of critical thinking In 
vocational agriculture students in the United States 
I agree to provide the proper surveillance of this project to Insure that the rights 
and welfare of the human subjects are properly protected. Additions to or changes 
in procedures affecting the subjects after the project has been approved will be 
submitted to the committee for review. 
Connie M. Ware 2-9-89 
Typed Named of Principal Investigator Date .^ %f1gna^ re of Principal Investigator 
Department of Agricultural Education 
Curtiss Hall, Rm 223-C Ames, Iowa 50011 (515) 294-0901 
Campus Address Campus Telephone 
Signatures of others (If any) Date Relationship to Principal Investigator 
Major Professor 
D ATTACH an additional page(s) (A) describing your proposed research and (B) the subjects to be used, (C) indicating any risks or discomforts to the subjects, and 
(D) covering any topics checked below. CHECK all boxes applicable. 
n Medical clearance necessary before subjects can participate 
E) 
D 
n Samples (blood, tissue, etc.) from subjects / \ j I I ••• 'On 
n Administration of substances (foods, drugs, etc.) to subjects \ • - i a oj j 
n Physical exercise or conditioning for subjects foij .<,^ 4 
r Deception of subjects " 
n Subjects under 14 years of age and(or) Q Subjects 14-17 years of age 
n Subjects in Institutions 
n Research must be approved by another institution or agency 
ATTACH an example of the material to be used to obtain Informed consent and CHECK 
which type will be used. 
n Signed informed consent will be obtained. 
nn Modified Informed consent will be obtained. 
Month Day Year 
Anticipated date on which subjects will be first contacted: 2 28 89 
Anticipated date for last contact with subjects: 3 30 89 
If Applicable: Anticipated date on which audio or visual tapes will be erased and(or) 
identifiers will be removed from completed survey Instruments:  ^ _S2L-
Month Day Year 
8.J n^ature of Hea^ or Cf^ Irperson Date Dep^ tment or Adm,I<iIstrative-,UnIt . 
9^ "ÔêcIsrôn'ôF"thê'Ûnîvërsrty'CÔmmrttêê"ôn"thê"Ûsê'ô#'^ HÛmân Subjects In Research : 
n Project Approved Q Project not approved []] No action required 
Gftorge G. Karas ' 
Name of Committee Chairperson Date Signature of Committee Chairperson 
